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A Turbine that will swallow a River. 
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HYDRAULIC PLANT AT SHAWINIGAN FALLS 


Canadian Power Plant which Contains the Largest Turbine Ever Built 


There has been no growth in the development of the power industries at the spot where the wilderness then reigned 


resources of any section of a country which can equal that supreme. 
which has occurred on the St. Maurice River in Canada, at a The reason for this rapid growth has been the demand for 


distance of 84 miles from Montreal. That this growth has cheap power and the first engineers, ever eager to grasp 








Interior of the Shawinigan Falls Power House. 


been rapid can best be shown by the fact that while, five years nature's resources, saw at Shawinigan Falls a site that was rich 
ago, the only means of access to the point where the power in power possibilities. The St. Maurice River at this point 
runs in a channel about 1000 feet in length, 600 feet in width, 


house now stands was by means of a canoe, ‘to-day there is not 
and 20 feet in depth, leading from an upper lake right up to 


only the power house but a thriving town with many different 
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the brink of the falls, which gives an actual working head of 
130 feet on the water wheels, from which it has been figured 
out that 100,000 horse power is available, the river through 
the channel running at the rate of about 314 miles an hour. 
The St. Maurice River rises in Northern Canada about 300 
miles north of the St. Lawrence River, into which it flows. 


the first two installed are without gates on the pressure side, 
butterfly valves in the draught tubes taking the place of the 
usual gates. Lombard governors govern these two wheels 
and have their operating cylinder fixed to the face of the case. 
The third turbine is similar to the other two except that it is 
installed with the movable guide type of gate. 

















The Power House of the Shawinigan Water & Power Company showing Head Race 125 feet above the Power House. 


It drains an area of about 18,000 square miles and at the site 
of the power house gives a low water flow of about 10,000 
cubic feet per second. 

Besides supplying water to the electrical power plant, the 
falls supply 10,000 horse power to the Pittsburg Reduction Co., 
who have installed their own water-wheels and direct current 
generators for use in the reduction process of manufacturing 
aluminium. Each of the wheels in this plant consists of a pair 
of inward flow turbines which take water at the bottom of the 
case and discharge it through quarter turns and draught tubes 
at each end of the case. A 300-volt direct current from the 
generators is carried directly to the reduction room over alu- 
minium rods 3@-inch in diameter. 

The Shawinigan power plant is now developing 18,000 
horse power and when the turbine, shown on front cover of 
this issue, is in operation, 28,500 horse power will be developed. 
The first three 6000 horse power units are of the horizontal 
shaft type running at 180 revolutions per minute directly con- 
necting to a revolving field type of generator, generating cur- 
rent at 2200 volts. The turbines take water at the sides of 
the cases and discharge through single draught tubes. Two of 
them were built by Swiss manufacturers and the third by I. P. 
Morris & Co., of Philadelphia. They are of the Francis type, 








The new turbine of 10,500 horse power about to be installed 
in the Shawinigan plant is the largest turbine ever built and 
was completed in the short space of four months by I. P. 
Morris & Co., of Philadelphia. It is also of the horizontal 
type, the water entering at the lowest part of the turbine and 
flowing out through two draft tubes, one on each side. The 
weight of this monster water wheel is 182 tons, the shaft 
alone weighing 10 tons and the bronze runner 5 tons. It is 
30 feet from base to top and 32 feet 214 inches wide over all, 
which is the length of the shaft. The shaft is built of solid 
forged steel, 22 inches diameter in the middle, tapering down 
to 10 inches diameter on one end and 16 inches diameter on the 
other, the distance between bearings being 27 feet. 

So large was this turbine that when shipment was made it 
required five flat cars and one box car to transport it and a 
special route had to be selected where bridges were high 
enough to allow the hugh parts to pass under. The water 
which is consumed hourly by the big wheel would form a fair 
sized river. The intake is 10 feet in diameter and the quantity 
of water going through the turbine when developing full 
power is 395,000 gallons a minute. The speed of the wheel is 
180 revolutions per minute with a head of water acting on the 
turbine of 125 to 135 feet. Some enterprising person has 
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figured out that the water which the turbine uses is equivalent 
to a river 88 feet wide, 10 feet deep, with a constant flow of 
60 feet per minute. 

The electric current generated by the turbines was originally 
intended to be used for local industries and not for long dis- 
tance transmission but the demand upon it from Montreal, 84 
miles away, became so great that over 6000 horse power is now 
being delivered there. The three generators installed with the 
three 6000 horse power turbines are each of 3750 kilowatt 
capacity with quarter phase 2200 volt and 30 cycles current. 
As Montreal service requires 60 cycles, the current is sent at 
30 cycles and is converted to 60 cycles in Montreal by means of 
synchronous motor-generators. 

The current after leaving the generators goes to the trans- 
former house in which are located the step-up transformers for 
the local power distribution and the long distance transmission. 
The transformers are of the oil insulated type and the rated 
capacity of each transformer is 1110 kilowatts. The trans- 
formers are arranged for transforming from 2200 volts quarter 
phase to 50,000 volts, three phase. The transformers are water 
cooled, the cooling water circulating through spiral brass tubes 
immersed in the oil near the top of the case. The transformer 
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passes on to the line which consists of three aluminium cables, 
each composed of No. 7 aluminium wires. The total drop in 
the transmission line when 8000 horse power is delivered to 
Montreal is about 18 per cent. The line cables are arranged 
in an equilateral triangle, the distance between centres of the 
cables being 60 inches. One of the cables is carried on the 
pole and the other two are carried on the arm. The insulators 
are made of porcelain and cement and were designed to stand 
a voltage of 100,000 volts. The poles are cedar and are set 
100 feet apart, the cross-arms are of southern pine, treated by 
dipping in a preserving mixture, and the pins are hickory, 
treated by boiling in stearic acid. 

The transmission line enters the terminal station in a similar 
manner to the way it leaves the step-up transformers and after 
entering the step-down transformer room it passes through 
lightning arresters and static interrupters and thence to the 
step-down transformers. The step-down transformers are 
similar to the step-up transformers, except that their capacity 
is 1000 kilowatts instead of 1100 kilowatts and they are wound 
for transforming from 44,000 to 2400 volts. From the step- 
down transformers the current goes to the synchronous fre- 
quency changers and from them at 60 cycles to the distributing 
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Plan of the Power House at Shawinigan Falls, 


cases are made of boiler iron and are designed so as to make 
use of a device intended as a protection against fire in the 
transformer oil. 

From the high tension terminals of the transformer, the 
current passes to high tension bus-bars through long-break 
switches, static interrupters and lightning arresters. It then 


bus-bars. The frequency changing sets have a capacity of 800 
kilowatts at a power factor of 75 per cent. and consist of a three 
phase 30-cycle 2400 volt synchronous motor, direct connected 
to a three phase 2400-volt 60 cycle generator. 

The growth of Shawinigan Falls has been very rapid since 
the beginning of operations a few years ago. Besides the 
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plant for making aluminium, there is a pulp mill, a plant for the 
manufacture of calcium carbide and another for the manu- 
facture of ferro-manganese, and as considerable flax is grown 
in the vicinity, a linen mill is about to be built there. Shawini- 
gan Falls is now a city of 3000 inhabitants. 

The first work of the development of the Falls was the 
building of a railroad to it which was commenced in May, 1899. 


January, 1905 


Work was begun on the plant about June 1, 1902, and the 
transmission of the power to Montreal began on February 3, 
1903. So great was the demand for power upon it that in May 
19, 1904, the large 10,500 horse power turbine was ordered, 
which was completed in the rush time of four months by I. P. 
Morris & Co. 





Armature Windings For 


Direct Current Machines 


Ring, Drum, Lap and Wave Style of Closed-coil Windings 


The electro-motive force of a dynamo, or the voltage which 
it gives out, depends upon three factors: the strength of the 
field, the number of conductors on the armature, and the speed 
It is a well-known fact that strengthening 
the field of a dynamo increases its voltage and increasing the 
speed also increases the voltage, but for any constant potential 
machine, the number of conductors on the armature which are 
active in producing electro-motive force always remain con- 
stant. 

The designer of a machine, in taking these things into con- 
sideration, fixes upon the strength of the field and the speed 
of the machine, from which he derives the number of con- 
ductors on the armature required; or, he assumes the number 
of armature conductors, and calculates the field and speed 
required to produce a certain voltage; but, whatever the 


of the armature. 
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Fig. 1. 








method, the result is, that a large number of conductors must 
be placed upon the armature in such a way that the proper 
electro-motive force is generated, the size of the wire must 
permit sufficient current to pass through it without over- 
heating, and proper connections must be made to the com- 
mutator, etc. , 

The principal difficulty experienced by the early students in 
electricity was in understanding the armature winding and a 
man who in those days could perform the task of successfully 
winding an armature so that it was in balance and did not short 
circuit or overheat, or, who could finish the maze of wires 
bristling from the armature into a neat series of connections 
to the proper commutator bars and get the desired voltage, 
was looked upon as a wizard. A careful study of the subject 
reveals that certain objects must be attained in any winding 
and a systematic method must be adopted before even the 
simplest can be understood. 


It is usual in the discussion of this subject to divide the 
different types of armature windings into the ‘‘closed-coil” and 
“open-coil” types, ring and drum types and the kind of wind- 


ings into lap and wave windings. Whceg the inductors and 








Fig. 3. 


commutator segments are not all electrically connected with 
each other, the winding is called an open-coil winding. Open- 
coil windings are used chiefly on arc lighting dynamos, Closed- 
coil windings are more generally used for incandescent light- 
ing and power purposes. In the case of closed-coil windings, 
all the inductors on the armature are engaged all the time in 
adding electro-motive force to the circuit, except when short 
circuited by the brushes at commutation, and while there are 





Fig. 6. 


many forms of closed-coil windings the inductors in all of 
them form one or more endless circuits around the armature 
core. The two principal types of closed-coil armatures are the 
ring armature and the drum armature. 

The ring armature consists of an annular ring around 
which the armature conductors are wound in a continuous 
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spiral or number of spirals which are tapped off at equal in- 
tervals to the commutator bars. Fig. 1 shows a simple, bi- 
polar, two circuit ring winding. The: magnetic lines of the 
field pass from the north pole to the south pole. As the 
armature rotates the conductors on the exterior surface cut 
across the magnetic lines twice in each revolution and since 


























Fig. 7. Fig. 8. 


there is no flux on the inside of the ring the conductors on the 
inside merely serve to connect the outside conductors in series. 

A four pole ring winding is shown in Fig. 2. The winding 
is similar to that shown in Fig. 1, but the number of brushes 
is doubled, and the number of coils should be a multiple of the 
number of poles. There are two negative and two positive 
brushes, the brushes of the same polarity being connected to- 
gether. There are other types of ring windings which are 
arranged to give different results. For instance: if in Fig. 2, 
two brushes were to be used instead of four brushes, the end 
connections would be connected together as shown in Fig. 3. 
l‘or machines with a larger number of poles there would be a 
corresponding increase in the number of circuits in the ar- 
mature. There is also a variety of end connections which can 
be made, but since ring armatures are very much less used 





than drum, they would perhaps seldom be found in practice. 

Windings for drum armatures are very complicated and an 
attempt to show by a diagram a complex winding would only 
result in confusion. They differ from ring windings inas- 
much as all the conductors lie on the outside surface of the core 
and hence all the wire is active in producing electro-motive 
force except the end connections, while in a ring armature a 
large amount of wire is utilized in merely serving as con- 
ductors on the inside of the ring. In a ring armature, the 


adjacent coils are in series with each other, while in a drum 
armature, the connections must be so made that each conductor 
must join another conductor in such a manner that the electro- 
motive force is cumulative. The return coil always lies under 
a pole of opposite polarity, so that it involves a series of end 
connections which entirely cover the end of the armature core. 

The end view of a drum winding is shown in Fig. 4. The 
coils are so connected that the current passes from bar to bar. 
In the figure, but two complete turns are shown, but all the 
other coils are connected similarly. Coil No. 2, after travers- 
ing longitudinally along the south pole, is brought across the 
end to commutator bar marked A, from whence it goes to coil 
No. 19 on the other side of the armature, which traverses 
longitudinally along the north pole and across the back of the 
armature indicated by the dotted line, and back along wire 
marked No. 4 to commutator bar marked B, to which wire 
No. 21 is also attached, and so on all around the armature. 
lig. 5 represents a completed winding of a simple drum ar- 
mature where there are half as many commutator bars as there 
are slots in the armature or as many bars as there are complete 
coils. Fig. 6 represents a winding two layers deep for a single 
pole machine. As the number of poles increase and the num- 
ber of conductors on the armature multiply, the winding be- 
comes still more intricate, but still the same law applies of 
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Fig. 10. 
joining a conductor under one pole to a conductor under an- 
other pole of reversed polarity. 

The open-coil winding is similar to the closed-coil with the 
exception that each coil is alternately cut in and out of circuit 
and is not connected to any other coil by end connections. The 
opposite coils are connected in series. This ‘style of armature 
winding is used chiefly for are light machines. The electro- 
motive force is varied by shifting the brushes, which cut coils 
in and out of circuit, so as to maintain an even current on the 
line. 

The coils are wound on drum armatures in one of two ways, 
known as the lap winding or wave winding. The winding 
of an armature is very much simplified these days by the 
formation of coils, shown in Fig. 7 and 8. Fig. 7 represents 
a coil for a lap winding and Fig. 8 represents a coil for a wave 
winding. For small machines, wire is used in their construc- 
tion, but for large size machines they are formed of flat rods. 
They are insulated carefully and are formed by machinery so 
that they will exactly fall in place when placed on armature. 
The different forms of windings can be shown in a different 
manner from those shown in Figs. 3, 4, 5 and 6. In those 
figures the windings are shown as they would appear on the 
armature looking at them on the end. A far easier way is to 
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Jook at them at right angles to the plane of the coils and as- 
sume the circumference of the armature to be one flat plane. 
In this manner, the conductors on the armature and the con- 
nections to the commutator can be shown more clearly. Fig. 9 
represents a wave winding drawn according to that method. 
In the wave winding, the coil goes across the armature and 
back without crossing itself, while in the lap winding, the 
wire doubles back on itself at every turn. Fig. 10 represents 
a developed lap winding. 

Whatever the style of drum winding, great care must be 
exercised both in regard to insulating and fastening the coils, 
especially the end connections. They are usually insulated 
with mica where the best of insulation is needed, but on account 
of its cost and the difficulty of manipulating it, canvas, oiled 
paper and vulcanized fibre are among the insulations used. 
Japan and shellac are used liberally, especially when canvas is 
used. All armature conductors must be banded to prevent their 
dislodgment under the centrifugal action at high speeds. The 
wire used for this purpose is generally of hard drawn brass, 
phosphor-bronze or steel. It is wound over insulating strips 
forming a band of several turns which are sweated together 
with solder. With toothed cores, a strip of maple wood is fitted 
into the recesses and acts like a cover to the slot, which firmly 
holds the windings in place. The fastening of the ends of the 
coils to the commutator is usually done by placing the tinned 
ends of the coil in the commutator slot and sweating them in 
with solder. 

Re eee 
Explosion of a Threshing Engine Boiler. 

That Rodney Gumkirk, of Orkners Corners, Michigan, is 
not the only one who has had trouble with his treshing machine 
is illustrated by the boiler explosion which is described here- 
with: 

It took place on November 11th last, on a farm about five 
miles from Elkhart, Indiana. While the threshing outfit was 














Path of the Exploded Boiler. 


being used for threshing corn fodder, the boiler exploded and, 
like a gigantic sky-rocket, it was hurled through the air and 
landed on a fence between 300 and 400 feet away from the 
spot where it had been anchored by the stay beams attached 
to its wheels. In its flight it struck a black oak tree about 
13 feet from the ground and broke it off at the ground. 


The explosion of the boiler caused the death of three per- 
sons and injured several others. Two boys who were near 
the boiler when it exploded were instantly killed. Two men 
were standing near the tree which the boiler struck and one of 
them was killed by the front wheels and axle of the flying 
machine, while the other man was seriously injured. The man 





Rear View of the Exploded Boiler. 


in charge of the machine was walking toward the engine to 
start it when the explosion took place. He heard a crash, shut 
his eyes and when he opened them, the air was filled with dust 
and steam. He sustained a severe gash in the leg by one of 
the flying pieces. A third boy who was standing near the ma- 
chine when the accident happened was badly scalded by the 
flying water. There were a number of other persons on the 
premises but besides being shocked they were uninjured. 

Pieces of the boiler flew in all directions, and the blast from 
the rear hurled a cultivator from a spot near it to a point on 
the opposite side of the road fully 100 feet away, where it 
landed a complete wreck. One fragment struck the barn 75 
feet away and burst a hole through its side. The back end of 
the boiler and the fire-box were blown out and only the empty 
shell with engine attached remained where it fell, the detach- 
able portions having been scattered in all directions. Window 
panes in a residence 114 miles to the north were shattered by 
the concussion and the sound of the explosion carried for 
several miles. 

The cause of the explosion is unknown to any of the sur- 
vivors. The boiler is said to have been in use many years. It 
was an 8 horse power engine and Io horse power boiler. The 
accompanying views show the course of the exploded boiler 
and the rear of the exploded boiler after it Janded against the 
tence. 
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Air Receivers. 

An air receiver forms an important part of an air com- 
pressing plant. It should be placed at a distance not greater 
than fifty feet from the compressor. It serves a useful purpose 
by receiving the air in pulsations from the compressor, and 
delivering it in an even, steady flow. The air as it comes from 
the compressor also contains more or less moisture which col- 
lects in the receiver and may be drawn off by means of the 
drain-cocks which are provided with each receiver. 
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PIPING FOR STEAM HEATING SYSTEMS 


One Pipe, Two Pipe, Back Pressure and Vacuum Systems of Heating 


Whatever the purpose for which heat is used, it is trans- 
ferred from a warmer to a colder body in one of three ways. It 
is transferred by radiation, convection, or conduction. This is 
just as true in a steam boiler as in a steam radiator or when a 
piece of iron is heated. 

Radiation, which is one of the three methods by which 
heat is transferred, is a term which is often misused be- 
cause it is not understood. When radiant heat passes from a 
hot body to a colder one, it passes through the intervening 
medium, such as air, without raising its temperature. The 
sun gives out heat by radiation, and its rays pass through 
millions of miles of space before it heats the objects on the 
earth. Its rays will shine through a window and will warm 
objects beyond it which have absorbing power without heating 
the glass itself. The intensity of radiation is inversely as the 
distance traveled, so that the nearer a cold body is placed to the 
radiant body, the greater will be the intensity of the heat per 
square unit. 
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Fig. 1. 


The convection of heat is the process of carrying heat from 
one body to another by means of such substances as water, gas 
or air. It is by means of convection that heat is carried by 
steam or water to radiators and also from indirect radiators 
or hot air furnaces to the bodies of lower temperature with 
which the warm air comes into contact. To transfer heat by 
convection, the fluid which conveys the heat must have motion. 
This is one of the most important factors in the consideration 
of heating systems as well as in steam boilers or other methods 
of heating. If the water in a boiler stops circulating, if the 
steam or water in a heating system be stopped, or if a radiator 
be put in a room where there is no circulation of air, the effi- 
ciency of the heating system is interfered with. 

Conduction is probably the most familiar form of heating. 
If a bar of iron is heated at one end, it will gradually become 
warmer at the other end by transferring its heat from particle 


to particle. This is called heating by conduction. Each of 
the three methods of the transference of heat is illustrated by 
what goes on in the fire box of a boiler. The incandescent 
coal gives its heat to the fire side of the heating surfaces by 
radiation and by convection of the flue gases. This heat is 
transferred to the water side of the boiler by conduction and is 
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there given to the water which carries off the heat by convec- 
tion. 

In all heating systems, there must necessarily be enough 
heating surface not only to heat the room but also to heat the 
changing air which is necessary for ventilation. The air in a 
room is heated principally by convection. If the heating is 
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Fig. 3. 


done indirectly, the air strikes the heated surfaces before it 
enters the room, but if direct systems are employed, the air in 
the room circulates and the cold air, striking the warm sur- 
faces, becomes warm and rises, and other air takes its place. 

The three principal systems in use to-day, outside the stove 
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which is placed directly in the room to be heated, are hot air, 
steam, and hot water. A large number of dwellings and small 
buildings are heated by hot air, but all large buildings which 
have a steam plant use steam for heating although many dwell- 
ings and buildings, such as green houses, use hot water system 
of heating. Disregarding other considerations, just which 
system is the best cannot be said, many persons favoring steam, 
still others favoring hot water, while for smaller buildings the 
hot air system is advocated by still others. 

Since by far the most of buildings use steam heat on account 
of its intimate connection with the power plant, it will be the 
object of this article to describe a few things about steam 
heating systems. The systems of piping ordinarily employed 
provide for either a complete or a partial circulating system 
consisting of main and distributing pipes. 

The complete circuit system, known as the one pipe system, 
is shown in Fig. 1. The main steam pipe is led directly to the 
highest part of the building; from thence distributing steam 
pipes are run to return risers, the return pipes entering the 
boiler at its lowest level. The partial circuit system is 


shown in Fig. 2. In this case, the main pipe rises to the high- 


water heater or in a building, it is just that much more heat 
that is turned into useful work. 

Advantage is taken of this fact by either placing a back 
pressure valve on the exhaust line and thus obtaining some 
positive pressure to force the exhaust steam through the 
heating system or by using a system which employes a vacuum 
for drawing the exhaust steam through the pipes and radiators. 
The piping in the back pressure system can be the same so far 
as the radiator connections and pipes for general distribution 
are concerned, as those used in the ordinary systems, but all 
the pipes and fittings should be made as large as possible so as 
to reduce the pressure required for circulation as low as pos- 
sible. The general arrangement of apparatus used in the back 
pressure system is shown in Fig. 4. 

The amount of exhaust steam furnished by an engine is 
variable, depending on the power required of it, so that means 
are provided for regulating the pressure in the heating mains 
into which the exhaust is turned. As the amount of exhaust 
steam available from the engine is often not sufficient to do all 
the heating required in the coldest weather, means are also 
provided for adding live steam automatically as required to 
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est part of the basement from whence distributing pipes run at a 
slight angle around the basement. The radiators are connected 
to the risers which carry both the flow and return. The dis- 
tributing pipes are connected so as to allow the water of con- 
densation to flow back into the boiler below the water line. 
In the two pipe system, shown in Fig. 3, the radiators are pro- 
vided with separate flow and return pipes. The supply riser 
is taken from the main steam pipe and the return riser is con- 
nected to the main return below the water line. Other com- 
binations of piping can be made of which the above arrange- 
ments form the basic systems of connection. 

When exhaust steam is used from the engine in connection 
with the heating system, the arrangement of piping between the 
engine and the radiators is quite complicated. The two sys- 
tems in use are the back pressure system and the vacuum 
system. The greater part of the heat in steam is wasted by 
the non-condensing engine, so that if this steam after being 
exhausted by the engine can be made to do heating in a feed 


maintain an even pressure. The pressure reducing valve and 
back pressure valve take care of these contingencies. The back 
pressure valve is set by an adjustable weight or spring to open 
when the pressure reaches a certain maximum value and the 
pressure reducing valve is set to admit live steam into the 
heating system when the pressure drops below a certain 
minimum value. These two devices if set properly will auto- 
matically keep a practically constant presstrre in the heating 
svstem. 

Besides the piping required for the heating system, there 
are usually a feed water heater, grease extractor and pump 
attached to the system. The system as shown in sketch works 
as follows: The steam from the boilers goes to the engine and 
pump and a branch is tapped from the main to the heating 
main with a by-pass and reducing valve interposed. The by- 
pass is for use during repairs to the reducing valve, which 
can be cut out by the valve on either side. The exhaust from 
the engine is led to the feed water heater, or, it can be by- 
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passed around it or the valve may be adjusted so that sufficient 
steam will enter the heater to heat the feed water while the 
remainder passes directly into the heating system, as may be 
necessary. The condensation and oil collected in the heater are 


lieved of its oil and water, passing in a dry state into the heat- 
ing system. The back pressure valve, which can be set to any 
pressure desired, allows the steam in the heating system never 
to exceed that pressure. A pressure reducing valve allows 
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taken care of by a trap which empties them into the hot well 
or sewer. A connection should be made here to blow out the 
heater and pipes occasionally. The exhaust steam is then made 
to pass through a grease extractor before entering the heating 
system, as any surface covered with oil is a poor conductor of 
heat. The main return is connected to a pump which is sup- 
plied with a pump governor or a tank with an automatic float. 
The action of gravity in this system is depended upon to carry 
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the steam to enter from the high pressure pipe when the steam 
pressure in the heating system falls below a predetermined 
limit. 

The condensation from the heating system throughout the 
building then returns through the feed water heater to the 
pump governor end of tank. The governor is connected at 
the bottom to the suction of the pump and as fast as the con- 
densation collects, it raises the float, which in turn opens the 
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Fig. 


the water of condensation back to the return pump or receiver 
and the air in the radiators is forced out through the air valve 
by the pressure of the steam. 

The “Utility” exhaust heating system is shown in Fig. 5. 
The exhaust steam from the engine enters the tank and is re- 
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balance valve and starts the pump. The water is then auto- 
matically returned to the boiler by a steam pump, the steam to 
which is controlled by a float and a balance valve. 

In a vacuum system the pressure in the radiators is less 
than that of the atmosphere and the circulation of steam 
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through the pipes is produced by suction rather than by pres- 
sure. It has several advantages over the back pressure sys- 
tem. It does away with the back pressure on the engine, it 
removes the air from the coils and radiators so that all portions 
of the system are available for heating purposes, water hammer 
is avoided by a complete drainage of the horizontals and re- 
turns and smaller return pipes can be used if desirable. 

One of the vacuum systems in general use is known as the 
in Fig. 6. This system is 


Webster system and is shown 
strictly a two-pipe system as the return line is connected to the 
vacuum pump and by the constant vacuum maintained, the air 
and condensation are separated from the steam supply without 
the loss of steam. This is accomplished by an outlet valve 
which can be regulated to give any temperature in the radiators 


They are thermostatic valves and by preventing the 
“short circuit- 


desired. 
discharge of steam through them, the possible 
ing” of the circulation is avoided. 

In the Webster system, as shown, the exhaust steam is piped 
from the engine, one branch of which goes to the feed water 
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heater while the other is carried upward and through the 
grease extractor, after which it branches into two lines, one 
connected to the heating mains and the other connected to 
exhaust pipe on which there is a back pressure valve. Live 
steam can also be introduced into the heating main by means 
of a reducing valve and by-pass, as shown. After the steam is 
distributed to the radiators and coils in the usual manner, it 
passes through them at a speed largely dependent upon the 
automatic thermostatic valves placed where it is usual to find 
the outlet valve of the radiator. The main return is brought 
down to a vacuum pump which discharges into a return tank 
where the air passes off through the vapor pipe at the top. 
The condensation flows into the feed water heater, from which 
it is automatically pumped back into the boiler, the exhaust 
from the pump going to the heating system. A small cold 
water jet is connected into the suction of the vacuum pump 
for the purpose of increasing the vacuum in the heating sys- 
ten by a partial condensation of steam at this point. 





CONNECTING ROD STUB ENDS 


Construction and Keying-up of the Brasses 


The mechanism of the steam engine is so arranged that the 
power of the engine is concentrated on the crosshead pin and 
crank pin and consequently the wear on the brasses at these 
two points is considerable. The pins are usually made of steel 
carefully hardened and it is desirable that they should not be 
worn by the friction concentrated upon them, but that the wear 
should come upon the surfaces which bear upon the pins. It 
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is also desirable that the construction of these bearing sur- 
faces should be so arranged that the wear may be taken up to 
prevent lost motion and pounding and when worn out, they can 
be easily and cheaply replaced. 

These conditions have brought about an especial appliance, 
which is used upon nearly all engines, and which is a combina- 
tion of brasses, strap, gib, key or cotter and wedge, known as 
the stub-end of the connecting rod. The brasses, as they are 
usually called, may be made of bronze, brass, or other material, 
made with recesses into which Babbitt metal is cast. They 
are called brasses no matter of what material they are com- 
posed, even if made out of cast iron. They are made in halves, 


which form the bearing. 


A brass or bronze bearing has various properties, which have 
made its use so extensive, among which may be mentioned the 
ease with which it can be cast and tooled, its softness compared 
with the steel pin, its comparatively low coefficient of friction 
and its high conductivity of heat, which draws the heat of fric- 
tion from the pins. 

The brasses should touch each other at point which divides 
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Fig. 4 


the bearing in half and as the bearing wears and lost motion 
begins, the brasses should be scraped or filed down until the 
wear or lost motion is taken up. Another plan is to use liners 
of different thicknesses, which may be taken out as the bearing 
wears. If the brasses are left with an opening between them, 
there is the likelihood of cramping the bearing upon the pin 
when the wear is taken up, which will cause undue friction and 
consequent overheating. The wear is usually taken up by the 
combination known as the gib and key or cotter, and the ends 
of the connecting rod are known as open or closed ends, de- 
pending upon whether the connecting rod strap is movable or 
not. Fig. 1 shows a form of open stub. With this form of 
end, the effect of driving down the key will be to draw the 
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strap back, since the gib bears upon the strap. By drawing 
back the strap, the joint in the brasses closes together. A set 
screw keeps the key from falling out. If the open stubs are 
used on both ends of a connecting rod, its length is shortened 
by driving the keys, the effect of which is shown in Fig. 2. 

A stub end is called closed when the gib or key bears against 
the inner brass, as shown in Fig. 3. As the key is driven down 
to take up the lost motion, the inner brass moves toward the 
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| 
outer one and away from the centre and thus lengthens the 
rod when wear is taken up, as shown in Fig. 4. 

Fig. 5 is another arrangement of a closed stub. The key is 
operated by a screw and bears against the inner brass. As 
the wear is taken up, the inner brass moves toward the outer 
one and the effective length of rod is increased. 

The effect of altering the length of the connecting rod is 


to alter the position of the piston in the cylinder. If carried 


to excess, or if there was not sufficient mechanical clearance 
left in the cylinder between the cylinder heads and the piston, 
the effect would be that the piston would knock against the 
cylinder head when the crank is at the dead point. With an 
open stub, since the effective length of the rod is shortened, 
the tendency would be to draw the piston toward the crank 
end, when the wear is taken up, and when the closed stub is 
keyed up the effect is to push the piston nearer the head end of 
the cylinder. 

In order to restore the rod to the proper length, when the 
closed form of construction is used, small distance pieces or 
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shims must be placed behind the outside brass, as shown at 
a, Fig. 7. Where the brasses have been repeatedly keyed up 
and shims have been placed behind the outside brasses to 
preserve the proper length of the rod, it frequently becomes 
necessary to raise the key in order to obtain a further adjust- 
ment of the inside brasses. In this case a shim must be placed 
behind the inside brasses, as shown at b, Fig. 7. With the 
open stub construction, shims must be placed behind the in- 
side brasses to maintain a constant length of rod if found 


necessary. 

For these reasons, it frequently happens that connecting rods 
are equipped with both the open and closed stub construction, 
the one being placed on the crank pin and the other on the 
crosshead pin so that the wear of both brasses is taken up in 






the same direction and a uniform distance between crosshead 
pin and crank pin maintained. ' 

In the design of an engine, it is usual to allow a mechanical 
clearance in the cylinder of from 1-16 inch to 14 inch for each 
working joint between the piston and main shaft, so that any 
variation in the length of the rod is allowed for, but in keying 
up a rod it is always well to know just what is taking place in 
case any unlooked-for trouble may arise. 
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Rules for Preparing Boilers for Inspection. 

Haul fires and all ashes from furnaces and ash-pits. 

If time will permit, allow boiler and settings to cool gradually 
until there is no steam pressure, then allow water to run out of 
boilers. It is best that steam pressure should not exceed ten 
pounds if used to blow water out. 

Inside of boiler should be washed through man-holes and 
hand-holes by hose service and dried with wiping. 

Keep safety valve and gauge-cocks open. 

Take off man-hole and hand-hole plates as soon as possible 
after steam is out of boiler, so that the boiler may cool suffi- 
ciently for examination; also keep all doors shut about boilers 
and settings, except the furnace and ash-pit doors. Keep 
dampers open in pipes and chimneys. 

Have all ashes removed from under boilers and have fire 
surfaces and heads swept clean. 

Have spare packing ready for use on man-hole and hand- 
hole plates if the old packing is made useless in taking off or 
is burned. The boiler attendant must take off and replace these 
plates. 

Keep all the windows and doors to boiler room open after 
fires are hauled so that boilers and settings may cool as quickly 
as possible. 

The inside and outside of the boiler should be allowed to 
cool at the same time, thus equalizing the process of contraction. 
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Electrical Equivalents. 
One watt = 1.0 ampere per second at one volt. 
= -7373 foot pounds per second. 
= 44.238 foot pounds per minute. 
= 2654.28 foot pounds per hour. i 
= .00134 horse power. 
One kilowatt= 737.3 foot pounds per second. 
= 44,238. foot pounds per minute. 
= 1.34 horse power. 

One horse power= 550 foot pounds per second. 
= 33,000 foot pounds per minute. 
= 746 watts, 

— .746 kilowatt. 
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Aluminum Wires. 

For the past four or five years, aluminum wires have been 
used in several large power transmission plants. The principal 
advantage possessed by aluminum is its lightness. Its resist- 
ance is greater than copper, as its conductivity is only about 
60 per cent. as much. When used with alternating current, 
circuits, its greater diameter for a given resistance as com- 
pared with copper of equal resistance gives it a lower in- 
ductance, so that the impedence is lower for an aluminum 
wire than for a copper wire of equal resistance. 





14 THE PRACTICAL ENGINEER 


January, 1905 











SRR a 


The Practical Engineer 


PUBLISHED ON THE FIRST OF EACH MONTH 


L. L. RICE, Proprietor 
46 North Twelfth Street Philadelphia, Pa. 





The Practical Engineer is devoted to the economical 
generation and utilization of power for the industries. 


Articles upon subjects of interest to engineers, will always 
receive our very careful attention. 


The little things are often most valuable, therefore, we 
especially solicit short articles on the small problems met with 





in daily practice. When illustrations are desirable a pencil 
sketch is sufficient. 


Address all Conununications and make all Checks, Money 
Orders and Drafts payable to 
The Practical Engineer 
46 North Twelfth Street Philadelphia, Pa. 








SUBSCRIPTION RATES in the United States, Canada and Mexico, Fifty Cents 
the year, in advance. 


FOREIGN SUBSCRIPTIONS to countries within the Postal Union, postage pre- 
paid, One Dollar the year, in advance. 


aX vy 


Entered at Philadelphia Post-office as Second-ciass Matter. 


























One of the inherent objections 


The Use of Tail-rods for 


; to the horizontal type of engine 
Horizontal Engines. 


has been that owing to the excess 
of friction on the bottom elements of the cylinder, due to the 
weight of the piston, the cylinder bore will wear oval with its 
long axis vertical. This wearing out of round of the cylinder 
has cost many thousands of dollars in reboring, bushing and 
renewing cylinders, not to mention the cost of the delays neces- 
sary to make such changes and the probable leakage of steam 
past the piston before its rotundity was re-established. This 
applies more especially to large engines where the large weight 
of the piston supported on the end of the piston rod is an im- 
portant matter for consideration. 

To overcome this difficulty as much as possible, pistons are 
made wide so that the pressure per square inch on the cylinder 
is small, or the piston rod is extended out through the head 
end which not only acts as a support but serves to guide the 
piston effectively in the axis of the cylinder. This extension of 
the piston-rod is called the tail-rod. 

There has always been and there still is a widespread pre- 
judice against the use of tail-rods for horizontal engines, but 
just why this is, is not apparent, except it be the increased space 
which they take up or the poor and unmechanical arrangements 


which have been used, but with a proper design and _ sub- 


stantial construction, such as are being built by several manu- 
facturers of large engines, there seems to be no good reason 
why they should not come into more general use. In Europe 
it is rather the exception not to see large engines equipped with 
tail-rods, while in this country the reverse is true. 

When a list of all the complaints against pistons and piston 
packings of various types has been considered, it will be found 
that the trouble is usually not due to thé construction of the 
piston or rings but rather to the unfavorable conditions under 
which they must work. With the use of the tail-rod, almost 
any good packing should work satisfactorily. 

One reason given why these rods have not more generally 
come into practice has been that the engine builder builds the 
kind of engine which he can sell and as the demand for tail- 
rods has been almost negative, engines equipped with them are 


generally not to be found in engine rooms. 





; ; That both the alternating cur- 
Alternating and Direct ; : 
rent and direct current motors 


Current Motors. ; 

have their uses there is no doubt, 
which the advocates of each must admit, but considering the 
inroads which the alternating current motor has made in the 
direct current field, it is perhaps pardonable for the advocates 
of the alternating current motor to claim everything in sight. 
ach has its advantages and just which class of motor it is 
most desirable to use for any given purpose depends very often 
upon the conditions under which it must operate. 

Whether the alternating or direct current motor is used in 
many plants depends upon whether that plant is furnishing 
direct or alternating current. The use of either motor under 
those conditions does not always give results that are satis- 
factory. When, however, it comes to determining the type of 
apparatus to be used for a complete generating, transmitting 
and power converting plant, then an engineering problem is 
encountered into which many factors enter, especially the 
nature of the load on the motors. 

The direct current motor is admitted to be superior to the 
induction motor for street railway and elevator service, while 
for service requiring continuous operation at one or two speeds, 
the induction motor is far superior. 

With the direct current motor, there are three types to be 
considered: the shunt, the compound and the series motor. 
A shunt motor requires a large starting current which drops 
off when the motor has attained its normal speed, but when a 
load is thrown on, it will decrease in speed. The power of a 
motor is its torque or turning moment multiplied by the num- 
ber of revolutions, so that when the load is thrown on, its num- 
ber of revolutions decrease, while its torque increases. Com- 
pound wound motors are used in silk mills and other factories 
where any slight variation in speed affects the character of the 


manufactured product. The object of compounding the coils 
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is to weaken the flux in the armature as the load increases. If 
at a given load, under the influence of shunt excitation alone, 
the speed would fall a certain per cent. of the speed at no load, 
then the armature flux must be lessened by the same per- 
centage in order to bring the speed up to its original value. 

When a motor is subjected to a heavy load on starting, as 
in street railway service, a series motor is far superior to other 
types and for work that requires large torque at different 
speeds, it is particularly well adapted. 

Outside the question of regulation, the objections to direct 
current motors are its multiplicity of parts, care of the com- 
mutator, and its tendency to spark. On the other hand, an 
induction motor has no commutator and therefore no brushes, 
and consists of two parts, the stator and the rotor. The ro- 
tating field sets up induced currents in the rotor in such a 
direction as to give a very strong torque. These induced cur- 
rents are so linked with the system that it gives a uniform 
speed and can stand heavy overloads. If started under load, 
however, they would require an excessive starting current so 
that either some compensating device is necessary to cut down 
the starting voltage until it has attained a speed appropriate 
to the higher voltage or else the motor must be allowed to 
start without any load and the load thrown on after the motor 
has attained a certain speed. 

The principal objection to altering the speed of an induction 
motor is its reduced efficiency. The speed can be varied either 
by altering the voltage impressed upon the stator, by altering 
the resistance of the rotor current or by commutating the stator 
windings so as to alter the multipolarity. Lessening the 
voitage impressed upon the stator lessens the flux and also the 
rotor current and increasing the resistance of the rotor circuit 
decreases the rotor current and requires a drop in speed to 
restore its value, both of which result in inefficient operation. 
Changes in the multipolarity require complicated commutating 
devices which it is the purpose of this type of motor to avoid. 

As stated above, each type of motor has its particular ad- 
vantages and in the more modern plants, advantage is taken 
of this fact by installing both alternating and direct current 
apparatus so that each type of motor can be used where it is 


best adapted. 





oeeeedn When it was first discovered, 

The Liquid Air Bubble. ma 
or rather, when the public’s at- 

tention was first drawn to the fact that the air we breathe, the 
air which storms from the north and whose gentle zephyrs 
blow from the south, could be imprisoned in the walls of an 
open tumbler, when it was shown that one pound of the ever- 


prevailing atmosphere was capable of exerting enormous latent 


energy when liquefied, extravagant were the ideas of its 
various applications. It was claimed that no longer would the 
steam boiler with its chronic ills be the source of power for 


driving the wheels of industry, no longer would multi-cylinder 
engines be required to develop large powers and so great were 
the predictions made several years ago, that liquid air was 
heralded as being destined to work wonders. 

As a result, companies were formed to sell stock to the 
public, and many people were led to believe that it might 
ultimately work something like a revolution by the expansive 
power which this intensely cold substance exerted as it grad- 
ually returned to its normal state. In addition, it was con- 
fidently asserted that the methods of manufacturing it would 
soon be so developed that it would be possible to cool houses 
in the heat of summer as readily as they are now warmed in 
winter. 

But the liquid air bubble has burst. From outside of its 
beautiful iridescent walls there now appears nothing but gloom 
within, especially to the many people who were the too ready 
victims of the speculator. The recent statement that even the 
employes have brought suit to get their salaries from a con- 
cern formed to demonstrate that liquid air had practical value 
as a motor power shows how completely has this scheme col- 
lapsed. 

The liquefaction of air is a real achievement, and all praise 
is due to those that realized it, but it is nothing more than had 
been expected by the scientists years before. It had been ac- 
complished many times by different experimenters long before 
the bubble began to grow in the public eyes and had never been 
manufactured on a large scale because the results obtained were 
not thought to be worth the effort, as these men of science 
realized that more energy must be expended in liquefying the 
air than is given out by the re-expansion of the resultant liquid. 

That liquid air has its uses there is no doubt, but its avail- 
ability for motor power in driving machinery has never been 
successfully realized as the enormous pressure and very low 
temperature required in producing the liquefied product have 
allowed losses to enter which are not recoverable, so that the 
final efficiency is very much less than expected. 

The adherents of the liquid air bubble are not, however, the 


only persons who have thought that their scheme of utilizing 


_the energy of the elements would transplant the use of steam 


as a motive power. Too often what has been considered to be 
the phosphorescence of wisdom has been in reality the incan- 
descence of ignorance. 
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A kerosene hoisting engine is now manufactured that is 
stated to be giving perfect satisfaction. Engines of this type, 
ranging from two horse power to thirty horse power, are em- 
ployed for various purposes, such as driving. threshing ma- 
chines, water and air pumps, etc. Their adaptation to driving 
portable stone crushers, to concrete mixers, and other contract 
use where an engine of moderate power is required, is a matter 
of detail, and they should certainly be received with favor 


among contractors. 
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THE ACTION OF STEAM IN THE CYLINDER 


By KR. T. 


Every engineer knows, in a general way at least, what takes 
place in the cylinder of the engine of which he has charge. 
There is a period of admission and a period of exhaust, and be- 
tween these two lies a short interval during which the steam 
expands from a higher to a lower pressure, forcing the piston 
along and producing motion at the expense of a part of its 
heat energy. But this is not all. This outline, while it covers 
the bare facts, and gives the most apparent portions of the ac- 
tion of the steam in the cylinder, is far from being the whole 
truth. It may be both interesting and profitable, therefore, to 
examine more closely into the subject and to note some facts 
which do not appear to the casual observer as he watches a 
running engine. 

When steam from the boiler is admitted to the cylinder the 
piston has not quite reached the end of its stroke. The dis- 
tance which remains, however, is very slight, and, so far as 
the action of the steam is concerned, the crank may be con- 
sidered as being on dead centre, which would be the condition 
at admission with a valve having no lead. The steam which 
fills the clearance space at the beginning of the stroke is of 
comparatively small volume. For the distance between the 
piston and the nearest cylinder head at this point in the stroke 
is not over 14 inch, even in large engines, and in small engines 
But the surface which bounds this steam volume 
Conse- 


much less. 
is very great in proportion to the volume enclosed. 
quently, as the metal of the cylinder and piston is cooler than 
the steam, the immediate effect upon the steam is to chill it 
and cause a portion of it to condense. And the extremely large 
ratio of cooling surface to steam volume makes this condensa- 
tion all the more rapid. 

For example, assume an engine whose cylinder is 10 inches 
in diameter and 18 inches long, with a clearance of 6 per cent., 
which is so divided between the volume in the end of ‘the 
cylinder and that in the steam port, that the former has 1 per 
cent. and the latter 5 per cent. The distance between piston 
and cylinder head is then 3-16-inch and the volume in the end 
of the cylinder is 14.13 cubic inches. The volume of steam in 
the steam port is 70.69 cubic inches, making 84.82 cubic inches 
of clearance volume. The cooling surface to which this vol- 
ume is exposed is about 255 square inches, taking the port sur- 
face at 102 square inches. It is evident, therefore, that for 
each cubic inch of steam there is 255 ~ 84.82 = 3 square inches 
of exposed surface from which the heat in the steam may be 
conducted. The smaller the cylinder, or the less the percentage 
of clearance, the larger this ratio becomes. 

As the piston moves forward, it uncovers still more cylinder 
surface which is comparatively cool and the condensation con- 
tinues, although the ratio of surface to volume grows less. 
Now, the only cause of condensation is loss of heat, and if 
heat is lost from the steam it must be absorbed elsewhere, since 
it cannot be destroyed. The heat which is taken out of the 
steam goes into the cylinder walls, cylinder head, piston and 
all parts in contact with the steam, thereby raising their tem- 
perature until it is practically equal to that of the steam. 

At cut-off, then, the cylinder walls are but slightly cooler 


STROHM. 


than the steam at the initial pressure and inside the cylinder 
there is a volume of steam together with a considerable amount 
of moisture of condensation, both at the temperature corre- 
sponding to the absolute pressure of the steam. The steam, 
being gaseous in its properties, exerts pressure upon the piston 
and moves it forward. The condensation exerts practically no 
pressure whatever upon the piston. Consequently it is of no 
value in producing work, and may be considered as a loss, 
since it is the result of giving up heat which did not perform 
any useful work. In any engine, the escape of heat in any 
other way than by its transformation into work is a loss, and 
if it were possible to prevent or avoid all these sources of loss, 
there would result an engine of maximum thermal efficiency, 
or a perfect heat engine. 

After the valve cuts off communication between cylinder 
and boiler and the steam begins to expand, the pressure falls. 
Simultaneously there is a fall of temperature, since the tem- 
perature of saturated steam depends upon its pressure. During 
the expansion, work is performed upon the piston and since the 
heat required to do this work comes from the latent heat of the 
steam, a part of the steam is condensed, adding to the con- 
densation which took place during admission. 

But the temperature of the steam falls rapidly. 
time for the heat to be conducted into the cylinder walls, so 
that the metal of the cylinder does not change its temperature 
as rapidly as does the steam. Hence, for a short time after 
cut-off, the walls are lower in temperature than the steam, and 
are absorbing heat. But, as the steam expands, with falling 
temperature, there comes a point at which the walls of the 
cylinder and the steam inside them are of the same temperature. 
At this point the flow of heat to the cylinder walls ceases, and 
there is no further condensation due to the chilling effects of 
the cylinder, during the stroke. For the only condition under 
which heat will pass from one body to another is that there 
shall be a difference of temperature between them. 


It requires 


a 











Fig. 1. 


Once this point of equal temperature is passed, the steam 
becomes cooler than the walls, since the walls do not respond 
as readily to the fall of temperature as does the steam. Con- 
sequently, as heat always flows from a warmer to a cooler 
body, there is now a reversal of the heat current, and heat is 
given up to the steam from the cylinder walls. The result of 
this is a cooling of the walls and a re-evaporation of a portion 
of the moisture of condensation. This re-evaporation con- 
tinues even after the exhaust valve opens, and during the ex- 
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haust stroke. The walls are thus cooled down to nearly the 
temperature of the exhaust steam. 

For, in the case of the non-condensing engine, the exhaust 
valve opens before the end of the stroke, at which point the 
steam may have a pressure of several pounds above atmos- 
pheric. As soon as release occurs, the pressure falls to about 
17 pounds absolute. The moisture remaining in the cylinder 
at the point of release has a temperature higher than the boil- 
ing point of steam at 17 pounds absolute, and as a result a 
portion of it flashes into steam, the heat required for this opera- 
tion being furnished both by the walls of the cylinder and the 
heat in the water itself. Thus the temperature of the walls and 
of the moisture is reduced to that of the exhaust steam. 

Near the end of the return stroke the exhaust port is closed, 
due to inside lap on the valve, and the steam remaining in the 
cylinder is compressed. The result is a rise of pressure and 
temperature. For during compression the steam is having 
energy expended upon it and this energy reappears in the 
steam in the shape of higher temperature and pressure. 

There is some difference of opinion among engineers as to 
what the action in the compression space really is. Some hold 
to the belief that re-evaporation occurs. Others declare that a 
portion of the steam is turned back into water. Now, it is 
evident that both cannot be right at the same time. Yet it is 
probable that under certain conditions there may be re-evapora- 
tion while under different conditions condensation will occur, 
so that each belief will be correct according to the conditions. 

First, let us suppose that the mixture caught in the com- 
pression space is steam and water at the same temperature, the 
amount of steam being less by weight than the amount of 
water. The heat equivalent of the work performed during 
compression is given to this mixture. Now, the specific heat 
of water is 1, while that of saturated steam is .305, which 
means that it requires .305 as much heat to raise the tempera- 
ture of a pound of saturated steam one degree as to raise the 
temperature of a pound of water one degree. Also, the steam 
must be saturated as long as it is in contact with water. Con- 
sequently, when heat is added by the compression, the pressure 
rises far more rapidly than the temperature of the steam. Con- 
sequently, the boiling point of the water will be much higher, 
and the amount of water being the greater and its specific heat 
being greater, it will take up most of the heat of compression. 
If this heat is not sufficient to raise the water and the steam to 
the temperature corresponding to the final compression pres- 
sure, which could oceur if there were a considerable amount 
of water, then a portion of the steam would be condensed 
until equilibrium would be restored, as the steam could not 
exist in contact with water at a lower temperature than itself. 
Here would be a case, then, of some steam being condensed 
during compression. The condition should not be an impos- 
sible one, inasmuch as the ratio of volumes of water to steam, 
weight for weight, at an absolute pressure of 16 pounds, is 
about 1 to 1600. So that a very small volume of water will 
weigh as much and more than a very large volume of steam. 

On the other hand, suppose the weight of steam to be much 
in excess of the weight of water, which also may occur, if the 
re-evaporation is great, so as to convert most of the conden- 
sation into steam again during the exhaust period, leaving 
practically dry steam in the cylinder at exhaust closure. The 
heat of compression is then imparted to the steam and if the 
amount of this heat is greater than that required to raise the 


mixture to the higher temperature corresponding to its pres- 
sure, the extra heat will re-evaporate some of the moisture. 

No matter whether re-evaporation or condensation occurs, 
however, there is a rise in temperature during compression, 
which increases the temperature of the cylinder surfaces in 
contact with the compressed mixture, so that at admission the 
fresh steam entering from the boiler does not meet with sur- 
faces at the temperature of the exhaust, as would occur if 
there were no compression. 

It is interesting to note the effects of these changes upon 
the outline of the indicator diagram. In the cards shown in 
lig. 1 the solid outline represents the theoretical diagram, the 
expansion and compression curves being adiabatic lines. Dur- 
ing admission, which is represented by the steam line from a to 








Fig. 2. 


b, there is no variation between the actual and the theoretical 
cards, in spite of the fact that the greater part of the conden- 
sation occurs up to cut-off. For, as the cylinder is in direct 
communication with the boiler, any decrease of volume due to 
condensation is at once made up by the entrance of fresh steam 
at boiler pressure, so that there is no drop in the steam line. 

When the valve closes, however, and condensation continues, 
there is no way of supplying fresh steam to take the place of 
that which condenses. Hence, the actual curve of expansion at 
once begins to fall below that of the theoretical card. The 
reason for this is apparent when it is remembered that the 
adiabatic represents expansion without gain or loss of heat to 
or from an external source, or the nature of an expansion 
taking place in a cylinder made of an absolutely non-conduct- 
ing material. 

Owing to re-evaporation, the amount of steam in the cvlinder 
increases as expansion progresses, and consequently the pres- 
sure rises somewhat higher than that attained in a non-con- 
ducting cylinder. So we find that at some point c, the actual 
curve of expansion, shown dotted, crosses the adiabatic, and 
rises gradually above it to the end of the stroke. During ex- 
haust the two lines will again coincide. For, although the 
amount of steam to be expelled is increased by the re-evapora- 
tion occurring, this is not of sufficient quantity to make any 
noticeable difference in the pressure, and hence in the exhaust 
line. 

After compression begins, in the actual engine, heat is ab- 
sorbed by the walls and piston and consequently the pressure 
is lower than if the compression were adiabatic. In other 
words, the heat of compression is partly expended in raising 
the temperature of the cylinder walls, so that it does not go 
wholly into the steam, as it would in adiabatic compression. 
Thus we may expect to find the actual curve outside the 
adiabatic, as indicated in the figure. 

It not infrequently happens that the indicator diagram shows 
a kink at the end of compression, as at a, Fig. 2. This was 
attributed to a leaky valve, or piston. But when the same kink 
appeared on cards from engines whose steam joints were 
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known to be tight, a new explanation was needed. It was 
therefore concluded that condensation of a part of the com- 
pressed steam was responsible for the peculiar hook in the 
curve. This conclusion is not illogical. As the piston nears 
the end of its stroke, its velocity becomes rapidly less, so that 
during the last 15° or so of crank rotation, there is very little 
movement of the piston. This slowing up of the piston near 
the end of the stroke offers opportunity for condensation which 
may manifest itself by the kink shown. 

It is apparent that if all the heat given up to the cylinder 
walls were given back to the steam during expansion, there 
would be the same quality of steam at the end of the stroke as 
at the beginning. But a portion of the heat taken from the 
steam is conducted through the metal walls and conveyed to 
the surrounding air. Lagging made of asbestos, mineral wool, 
dead air spaces, board or combinations of these, are used to 
prevent the loss of heat by radiation and convection. But it 
goes on, although at a diminished rate. 

The amount of steam condensed by the cold surfaces will, 
of course, vary greatly according to the size, speed, location 
and condition of the engine. Experiments have shown that 
from 10 to 50 per cent. of the total water consumption was 
due to cylinder condensation. It is evident, then, that if the 
steam consumption is calculated from the indicator card, the 
result will be simply a more or less close approximation to the 
true consumption. For the diagram records steam volumes 
and pressures only, and does not indicate in any way the rela- 
tive proportions of steam and water in the expanding mixture. 
Hence the consumption as found from the card is always too 
small. 

When it is stated that the evlinder walls change in tempera- 
ture according to the variation in steam pressure, it must not 
be concluded that these changes take place throughout the 
entire body of metal, for this is not the case. It requires time 
for heat to be conducted and hence the speed of the engine will 
have much to do with the depth to which these fluctuations 
extend. Experiments on a slow speed engine with 84 pounds 
steam pressure indicated that there was no appreciable fluctua- 
tion beyond 1-15-inch from the steam surface, and that this 
depth grew less as the speed was increased or the boiler pres- 
sure was lowered. 
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Chilled Castings. 

In making chilled castings, the whole or a part of the mould 
is lined with cast iron, which is protected by a thin coating of 
loam. The cast iron lining being a comparatively good con- 
ductor of heat, chills a portion of the melted metal next to it, 
changing it into a hard white iron to a depth varying from one- 
eighth to half an inch. A casting with a chilled surface is 
much harder than the interior and better suited to resist wear. 
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Case Hardening. 

If an article which is made of wrought iron is heated in con- 
tact with substances rich in carbon, such as bone dust, horn 
shavings, or yellow prussiate of potash, the iron at the surface 
will be converted into steel, which is hardened by quenching 
in water. This process is very often applied to the wrought 
iron working parts of machines after the parts are machined 
and finished. 
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Opening and Closing Valves. Only One Side to the Question. 
EDITOR THE PRACTICAL ENGINEER: 

I have been reading with much interest the controversy be- 
tween Mr. Wakeman and A. T., as to whether or not a wrench 
should be used in closing valves and like D. S. in the Novem- 
ber issue, I feel like “butting in.” 

I shall not venture to accuse either of the gentlemen with 
insincerity in their expressed opinions because I think they 
really mean what they say and it makes interesting reading, but 
I can’t see why they should spend so much time in argument 
over the matter when there is really only one side to the ques- 
tion, unless, in the first place they have ‘‘agreed to disagree.” 

In the first place, I think we will all admit that valves should 
close tight enough to prevent the passage of steam or water 
through them without having to use a wrench on them and 
when they are in perfect condition, will do so; but in my 
fifteen vears’ experience I have vet to see the valve that will not 
wear more or less and become “leaky” with constant use, some 
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makes much more quickly than others. 

I think we will also agree that the proper thing to do when 
a valve becomes leaky is to repair it or replace it with a new one 
at the first opportunity, but the opportunity for repairs does 
not always arrive when the valve begins to leak and should it 
become necessary, in the meantime, to close the valve absolutely 
steam or water tight, how many engineers are there who would 
not resort to the moderate use of a wrench when the grip of 
his hands does not produce the required result, and, by doing 
so, prevent the loss of several hours time or, possibly, a shut 
down of the entire plant ? 

Should the question as to whether or not it is advisable to use 
a wrench on a valve be put to one hundred first-class engineers, 
I venture to say at least ninety-nine of them would answer: 
“Never use a wrench on a valve when it is possible to close it 
without one. Otherwise use the wrench, exercising proper 
care and judgment in doing so in order that the valve is not 
permanently injured.” . 


Clearfield, Pa. 5. > 5 
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Opening and Closing Valves. Different Conditions Exist in 
Different Plants. 
EpITOR THE PRACTICAL ENGINEER: 

Every month for the past year I have read your most val- 
uable paper, noting with much interest, letters from engineers 
throughout this vast country. 

The article on “Opening and Closing Valves” has been under 
discussion for some time and IJ think that we must all admit 
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that different conditions exist in different plants. Engineers, 
as a rule, do not have the power to purchase and install new 
valves or make other repairs when they can get along with 
those that are in use. Superintendents wish to keep the ex- 
pense sheet as low as possible, so that the engineer becomes 
accustomed to working with what he has, making frequent 
suggestions and obtaining only such repairs as are absolutely 
necessary and providing nothing serious happens, he is given 
the credit of being a good, competent engineer. 

Plants that run 24 hours per day, where more than one man 
has charge of things, are somewhat different from those where 
they run 60 hours or less per week. I, for one, would not 
hesitate to use a wrench on a valve if necessary any sooner 
than on a nut on an anchor bolt, where, if enough leverage was 
used, you could thread strip the bolt. 

The poetry written by J. J. H. in your paper deserves great 
credit, as it is on a subject that interests us all. “Rodney’s 
Troubles” also brightens up the gloom. Kindly consider me 
one of your many well-pleased subscribers. 


Goshen, Ind. Ee AS B: 
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Opening and Closing Valves. Stationary versus Marine 
Firemen. 
EDITOR THE PRACTICAL ENGINEER: 

Having read the articles of Mr. Wakeman and A. T., I 
thought I might say a little something that might help settle the 
discussion somewhat. I think A. T. is right in his statements 
and that any good practical man will bear him out in the same. 
Not very long ago I took a temporary position as engineer of 
a third-class plant and while there saw all I wanted of valves 
that had been closed with a wrench. There were some ninety 
odd valves in the engine room and not one of these could be 
closed tight with the hand. 


Arrangement for Closing Valves. 


One day, I found an old valve in the machine shop and 
thought I would take the bonnet off to see what it looked like, 
which I did, and found the seat sheared to such an extent that 
it could not hold steam or water. I once asked the old en- 
gineer why he used a wrench on the valves and he replied: 
“Oh! some of them got to leaking, so I made a wrench and 
used it on them all.” His wrench was made a good deal like 
a bit and brace and resembled the sketch, so that is how they 
all got to be in the same condition. 

The engineer was a good, careful man and had wide ex- 
perience, both marine and stationary. He had a few valves 
that leaked in spite of the wrench but these, he said, would not 
hurt anything, as he did not consider there was any harm done 
by a few dripping water valves. Later on, I went into another 
plant and there the valves were the same way but this time it 
was due to carelessness, as the engineer did not even take pains 
to see that his gauge glass showed water. I asked him if he 
was not afraid that his fusible plug would melt out and he said 
he did not think it would melt out, anyway. 


But speaking of valves, it seems to me that if the manu- 
facturers of the valves intended there should be such a strain 
put on them as there is when a monkey wrench is used, they 
would have made the wheels large enough so that the wrench 
could be dispensed with. 

In another article I saw something about the duties of a 
marine fireman being limited to shoveling coal. I guess the 
writer of that article never had much experience on marine 
work. If he had, he would know better than to make such a 
statement. I have had some experience as a marine fireman 
myself on an auxiliary vessel and had to learn to tie some 
thirty practical knots, to make sennet for seizings, learn the 
uses and names of all the ropes on the ship and where to find 
them on a dark night and as there were some one hundred and 
eighty of these, this was no light task and took time. I had 
to learn to splice ropes, rig the boats and sail them. In the 
fireroom, I had as much or more to do than the stationary 
fireman has. 

We had compound condensing engines of 800 horse power 
and had three watches, each of which consisted of five firemen, 
two engineers, two oilers, four coal passers, a log keeper, an 
evaporator man and a man to run the dynamo. If the writer 
of the article bearing on the duties of a marine fireman will 
read this, he may change his mind on the subject. 

E. Whitman, Mass. A. C. 
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Knows that A. T. Does Not Use a Wrench on Valves. 
EpITtoR THE PRACTICAL ENGINEER: 

Enclosed find my subscription to your magazine. You have 
without doubt the best one for the money to be found in the 
country and as good as some that cost much more. 

I have been much interested in the argument between Mr. 
Wakeman and A. T., as I have worked under A. T. as assistant 
engineer for the last four years. I can say that A. T. knows 
how to run a steam plant and how to take care of his valves and 
I will say that no wrenches are used on the valves. 

I hope your paper will grow as fast in the coming year as it 
has in the past one. 

No. Abington, Mass. 





C. W. ALDEN. 
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As Things Are Often Done. 
EpItoR THE PRACTICAL ENGINEER: 

It being necessary to install a larger pump and larger re- 
ceiver to handle the returns after a certain factory had been 
enlarged a few years ago, a 6”x4”x6" duplex pump was 
bought and set up. Great care was taken to have everything 
properly installed and when finished it was a good job and 
was much praised by a number of engineers who came in 
from time to time, as every detail had been taken into con- 
sideration in regard to easy access for repairs and manage- 
ment. 

This pump worked very nicely for a while and I was quite 
proud of it, but while the assistant and I were one afternoon 
standing nearby, engaged in conversation, this pump gave out 
and would not force any water even from the pet cock on the 
cover and we worked for quite a while but could do nothing 
with it. After an examination we found the packing had 
washed off the cross bars. Having found this, it was soon 
replaced with a new gasket and the pump started again, but 
the pump had to run at a much higher speed than before to 
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handle the returns. In a few days this gasket let go and I 
renewed it with one of the strongest kinds of sheet packing 
that I could get but it continued to churn the water and loose 
gaskets, so I put a straight-edge on the cross-bars of the valve 
and found I could see between the bars and the straight-edge. 
Knowing that I had found out the real cause of the trouble, 

















Repair to Lower Pump Valve. 


I called the manufacturers of the pump up over the telephone 
and explained my trouble and what I had found to be the 
cause. They told me I must be wrong and felt sure I was 
badly mistaken but they would send a man to look it over and 
repair it. The man came and examined it and found it was 
just as I had said, so this man took a chisel and cut up the 
faced off part of the bars in the manner as shown in cut at a. 
This cut represents the lower valves in pump. The valve plate 
was cut in the same manner, but it was very little help to the 
pump. It held the gasket on for a long time but the pump 
had to work very fast to keep up the required amount of water. 
The pump finally had to be sent to the shop and be planed off 
and new valve plates put on. This cured the trouble, but as 
I expected, the chisel did not do, ‘as was expected by that firm. 

An engineer came to my engine room one afternoon and 
asked me if I would go to his place and see what was the 
trouble with his pump. He said he had been making some 
repairs and the pump would not start, but he could not see 
what was the real cause of it. When I got to his engine 
house I looked at the pump a minute and asked what was the 
nature of the repairs on the pump? He said: “I put some new 
pipe in the feed line but the pipe was all clear.” I looked the 
pump over again and noticed that a new gasket had been put 
on the steam chest, and I asked: “Have you just put that 
gasket in new to-day?” “Yes,” “but that is all 
right.” “Well, let us look it over,” said I, and sure enough 
he had not cut out for the auxiliary holes, and he also had the 
feed valve closed on his feed pipe. 
it. This fellow felt bad over the matter. 

It is just as well to tell of our own ignorance as to criticise 
I had not 
been running more than six months as assistant engineer and 
was on the night shift in a rolling mill, and as luck would have 
it. I was all alone this night. The other part of the mill was 
short of iron, due to a break-down at the rolls on the end I 


he said; 


He had forgotten to open 


others. so I will tell of an experience of my own. 


was running on. About midnight the boiler feed pump, which 
was a duplex, gave out on one side. The packing in one of the 
water pistons was done and wanted to be renewed. Well, 
to save me, I did not know what to do. The side that had lost 
the packing was making some great strides, while the other 
side seemed to take it easy. I was sure something had gone 
wrong with the steam end, so I stopped the pump and re- 
moved the steam chest cover to see what was the cause, but 
not being familiar enough with the pump, I decided not to 
make any changes but sent a fireman for the chief engineer. 
He came in and was not feeling very good about being dis- 
turbed at that hour, and when he saw what was the trouble, 
said: “You had better take a few lessons on pumps if you 
want to hold your job down here, for I don’t intend to be 
routed out of bed at all hours of the night for such a foolish 
thing as this.” 

I felt sore, so to speak, and made my mind up he would 
not be bothered by me on anything soon if I could help it. 

North Abington, Mass. a F 
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Oil in Boilers Caused by Improperly Connected Drains. 
EpiroR THE PRACTICAL ENGINEER: 

I met a peculiar condition of affairs connected with an open 
heater, in an engine room, the other day, and I think it worthy 
of mention in your valuable magazine. 
my attention to one of the boilers that he had just opened, and 
there was a great deal of oil on the shell near the water line, 





The engineer called 


showing that the exhaust line oil separators or the heater were 
[ disconnected the drain pipe 
from separator to sewer to find the separator doing its work 
After letting 
out all the water and arranging the pump to feed with cold 
water direct from the street main, I opened the coke chamber. 
or filtering chamber rather, and on examination found that the 


not doing their work properly. 


nicely. I then turned my attention to the heater. 






Back Pressure Valve 








Exhaust from Engine 











i Drain Pipe 











Heater 





Improperly Connected Drain Pipe. 


coke was doing its duty all right, but still there was a great 
deal of oil getting into the heater from somewhere. I then 
began a careful questioning of the engineer regarding how 
much cylinder oil he used and found that he was not using 
more than was necessary. I then looked over the piping to the 
heater, and found the source of all the trouble. 
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In the sketch at A, a pipe 1” diameter led to the heater at B. 
When the engine was running under a light load a water pocket 
would form over the back pressure valve and fill the exhaust 
pipe to the drain pipe at A. The oil would naturally float to 
the top of the water and readily find its way to the heater, and 
to a part of the heater that performed no filtering, conse- 
quently the oil soon found its way to the boilers. This pipe 
was disconnected from the heater, a plug put in the side of the 
heater where it had entered, and the drain pipe led to the sewer. 
The results were good and there was no more trouble from 


oil in the boilers at that plant. 
Arkansaw, Wes. 
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Efficiency Test of a Boiler. Safety Valves. 
EpITOR THE PRACTICAL ENGINEER: 

In reply to the query of C. S., North Menomonie, Wis., in 
the September issue of “The Practical Engineer,” it is neces- 
sary in the first case to hold an efficiency or horse power test. 
The reason for this is very apparent when it is considered 
that the various types and makes of boilers generate steam at 
different pressures, different degrees of dryness and also dif- 
ferent teed water temperatures. This being understood, it 
follows that before the standard horse power of a boiler can 
he found, the evaporation must be reduced to a common basis 
for all, which is the equivalent evaporation from and at 212 
degrees. Standard horse power is then obtained by dividing 
the equivalent evaporation by 3414, which represents the num- 
ber of pounds of water evaporated from and at 212 degrees. 
This has been agreed upon by the American Society of Me- 
chanical Engineers as the unit of standard boiler horse power. 

To find the efficiency, which is really the combined efficiency 
of the furnace and boiler, it is necessary to determine the 
amount of heat supplied, which can be done by accurately 
weighing the fuel used, deducting all the ash and unconsumed 
portions. This weight in pounds is multiplied by the total 
heat of combustion of a pound of fuel, as determined by an- 
alysis, the product being the total number of heat units sup- 
plied during the test under the assumption that combustion 
was perfect. The heat usually expended in evaporating water 
is obtained by first weighing the feed water and correcting 
this said weight by the quality of the steam. The corrected 
weight is then multiplied by the number of heat units required 
to change water at the temperature of the feed into steam at 
the observed pressure. 

To find the efficiency of a boiler expressed in per cent., the 
following formula may be applied: 

100A 
E = ——— 
B 
in which E = efficiency of boiler, A = heat units usefully ex- 
pended and B = heat units applied. The equivalent evaopra- 
tion can now be found from the following: 


W(H—t- 32) 





on] 





966.1 
in which W = actual evaporation, H = total heat of steam 
above 32° at observed pressure of evaporation, t= observed 
feed water temperature, «’ = equivalent evaporation from and 
at 212° F., then w + 34.5 = standard boiler horse power. 
In answer to the size or area of the safetv valve, the formula 


THE PRACTICAL ENGINEER 21 


expressed in the September number of “The Practical En- 
gineer” is prescribed for natural draft. There are other 


formulas used under varying conditions, viz.: 


1.406 w 
For artificial draft, A = 
P + 8.62 
For lever safety valves, A=.5G 
G 
For Pop valves, A = — 
3 
Prof. Thurston, of Cornell, proposes : 
5 W 
A =—— 
P+ 10 


in which G = grate surface in square feet, P = steam gauge 
pressure, W = weights of steam generated in pounds, w= 
weight of coal burned per hour, A = least area of safety valve 
in square inches. 


Silver City, New Mexico. Epwarp LEECH. 
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How Should Valves be Connected on Steam Boilers? 
EDITOR THE PRACTICAL ENGINEER: 

In the letter in the October “Practical Engineer” “How 
Should Valves be Connected on Steam Boilers?” by Mr. 
Sheridan, he says: “This question is deserving of considera- 
tion and thought,’ with which I can heartily agree, but I can 
not agree with him when he says the pressure should be on top 
of the disc. He says: “The lives of attendants as well as the 
lives of employees of a factory should be considered,” which 
is very true. ‘There are also the lives of those who have to 
clean and repair the boilers with which the valves are con- 
nected to be taken into consideration, and with this fact in view, 
I believe I can presently show that what Mr. Sheridan con- 
siders good practice becomes doubly bad practice. : 

I know of only one place where I would recommend to con- 
nect a valve with the pressure on top and that is in the feed 
pipe between the check valve and boiler. It is very con- 
venient to have it connected up thus at this point, for then, 
if from any cause the disc should become detached from the 
stem, water could still be fed in to the boiler, while, if the valve 
was connected. up with the pressure from the boiler on the 
under side and the disc was detached from the stem, the pres- 
sure from the pump would force the disc on the seat and no 
water could be put in the boiler until the valve was repaired, 
which would necessitate a shut down of the boiler. 

I know most engineers give as the chief reason why the 
pressure should be on the under side is that the stem can then 
be packed when steam is on the boiler. To my mind, this is 
the least of many reasons why the pressure should be on the 
under side, especially when more than one boiler is connected 
to the same steam line. Even with only one boiler and one 
steam line, I prefer to have the valve connected up with the 
pressure on the under side, if for no other reason than the fol- 
lowing incident will serve to illustrate: 

In a plant where I was employed at one time, we had two 
boilers but only one was in use at a time. One night we wanted 
to close the stop valve on the boiler in use, as we wished to 
make some alterations to the steam line. On attempting to 
close the valve, which was a six-inch globe valve, we found 
we could not close it sufficiently to allow us to work at the 
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pipe. The following day the idle boiler was started up, put in 
service and the other allowed to cool off. An inspection of the 
valve showed the disc detached from the stem. Had this valve 
had the pressure on the top instead of on the under side at the 
very instant the disc became detached from the stem, the steam 
pressure would have forced it down on the seat and the plant 
would have been out of business until we could have raised 
steam on the other boiler, or in case of only one boiler, until 
the steam was gotten out of the boiler and the defect remedied. 

Some engineers put globe valves on the blow-off pipe, which 
is bad practice at best, but if this valve is put on with the 
pressure on top a bad practice is made much worse, for in this 
case should the disc be detached from the stem, the boiler 
could not be blown down, which would allow the scale and 
sediment to collect in the blow pipe and undoubtedly a burned 
and burst blow-off pipe would be the result, which in all prob- 
ability would injure more people than a half-dozen stripped 
valve stems. 

We will now take the matter into consideration where two 
or more boilers are connected to the same steam line. In this 
case the pressure has to be on the under side of the disc from 
one way or the other, and I much prefer to have it on the under 
side from the boiler. If the pressure from the boiler is on top 
of the disc, the pressure from the main is on the under side of 
the disc. When any of the boilers are laid off for cleaning or 
repairs, the danger of a stripped stem becomes two-fold. 
Should a man be in the boiler for the purpose of cleaning or 
making repairs and the thread be stripped from the stem—as 
suggested by Mr. Sheridan—not only those outside would be 
liable to be injured, but it would be almost a miracle if the man 
inside escaped with his life. 

One other point in favor of having the pressure on the under 
side of the valve when two or more boilers are in use is this: 
When all of the boilers are in use and it becomes necessary to 
close one of the valves, of course the pressure will be equal on 
both sides; therefore, the strain on the stem will not be very 
great, and as soon as the pressure is off of the boiler there is 
no more strain on the stem and so long as the pressure re- 
mained on the main steam line it would make but little dif- 
ference if there was a stem on the disc or not, while if the 
valve had the pressure on the under side from the main the 
danger would be as described above. 

If a good make of valve is bought in the first place, used for 
what it was intended, and for the steam pressure for which 
it was designed and last, but not least, by any means properly 
cared for it will give about as little trouble as anything around 
a steam plant. This is my opinion regarding the matter and I 
should be very glad to hear that of others on the same subject, 
as I believe these discussions are beneficial to us all. 

Poughkeepsie, N. Y. A. K. VALVE. 
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What is the Trouble? Answer to H. J. I.’s Question in 
November Issue. 
EpiToR THE PRACTICAL ENGINEER: 

I am well pleased with “The Practical Engineer” and read 
with much interest the many letters and articles from engineers 
contained therein. 

I note H. J. I.’s, Stockton, N. Y., question “What is the 
Trouble?” in the November issue. I will say that I had a 


similar experience in the case of an engine 9”x 14”. The 
engine stopped almost instantly, and I could not turn the wheel 
even with the belt off. I removed the cylinder cover, discon- 
nected the piston rod from the crosshead, and it required con- 
siderable effort to drive the piston out. 

I found that the tip end of one packing ring had broken off 
and turned in place so as to form a wedge, thus taking up all 
lost motion between the piston and walls of the cylinder and 
creating great friction and damage to the latter. 

I offer this as one case that might have happened to H. J. I. 
In fact, it seems that the trouble he speaks of could only be 
in the cylinder. A thorough examination would, of course, 
reveal more than theories. 


Clinton, Ia. AS 





Rodney’s Troubles. 
Or Do We Need a License Law in Michigan? 
(Fifteenth Letter.) 

Mr. editur, deer sur, ure kind lettur tellin’ about the dif- 
ferunce between a high preshur injine and a low preshur 
injine wuz reseeved last munday and it did me a lot ov good 
tu sho it tu henry, tu pruve tu him thet i wuz rite about what 
kind ov a injine mine iz. but there iz one word in ure letter 
thet i dont jist ketch and it iz the word exhaust, where u say 
the exhaust steam from the cylinder escapes to the atmosphere. 
now old man garfel has been runnin graves saw mil for close 
on tu 20 yeers and he sez ure jist usen a new fangled name fur 
the escaping steam. he calls it the disaust steam, he sez thet 
he nos he iz rite fur he sez the word disaust is like the word 
discharge and means to put out, or force frum. now pleeze 
tell me whut the differunce iz between exhaust and disaust. 
the biler inspectur woz up tu se me last weak 1 day and he and 
henry were havin a argument about steam injine valvs, 
ekonomi, cut offs and a lot ov uther things about a steam 
injine. now then i wood lik tu no what the point ov cut off iz 
on my injine. i kant find it enny whare. ive looked in every 
plase i can think ov and i dont kare to git ketchd sum time 
and luze my hand or fut, fur the only plase that 1 can remembur 
whear i node ov enny sich a thing az a cut off arrangmunt 
bein on mi injine wuz when i wuz runnin a feed kutter at eph 
bowens kuttin feed fur hiz kattle when ephs boy ketchd hiz 
hand in the kutter and hed 3 fingurs tuk off. so i wood ov 
korse be a bit skart at enny such a thing ef it wood be likly 
tu hapen tu me. 
onli last wintur when i wuz up tu the power house 1 day i re- 
membur the cheef tellin a fellar thet 1 ov the nu injines tha 
wuz puttin in wuz a varry abel cut off tipe and it wuz onli a 
fu days aftur that when 1 ov the oilurs hed hiz three fingurs 
cut off hiz rite hand. the cheef told the fellar that the oilur 
got hiz hand kot in a ecksiter and ile jist bet he got it in the 
nu fangld cut off injine. i shood think that thare wood be 
some kind ov a law to purtekt men frum gettin kot in such 
plases but i suppose then kind ov injines are a cheep kind and 
the big kumpanys by them never thinking enny thing about the 
help az haz tu run em. hopen i wil heer frum u sune i remane 

ures trooly 
rodney gumkirk 
orkners korners 
munrow kounty mishegan 
care mi father 
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Answer to A. B. C.’s Question in August Issue. 
EDITOR THE PRACTICAL ENGINEER: 

In reply to A. B. C., of New Bedford, Mass., as to the feed 
water problem, I would beg to submit the following: 

The conditions A. B. C. has assumed would not, of course, 
naturally occur in practice and therefore there can be no 
practical value to the question. Further, I do not think it is 
possible to compute the pressure in the coil with any degree of 
accuracy. The simplest way of determining the point would 
be to attach a pressure gauge to the coil and so secure an 
actual experiment. Even then I doubt very much whether an 
ordinary pressure gauge would indicate any change of pressure, 
for the reason that while the water in the coil itself would in- 
crease, it is possible that the increase in cubic capacity of the 
coil would exceed the expansion of the water and in such a 
case, there would be no increase of pressure. Under any cir- 
cumstances, there would be no danger of bursting the coil, since 
its elasticity would be sufficient to take up all the pressure due 
to the expansion of the water. 

Silver City, N. M. BE. L. 
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Answer to Question of F. C., Toronto, Can., in December Issue. 
EDITOR THE PRACTICAL ENGINEER: 

Your explanation of ammeter readings in connection with 
the alternating current question of F. C. in the December issue 
is misleading, as in dealing with alternators, the “primary” 
voltage must be taken into account. In practice it is sometimes 
1000 or 2000 volts or even higher. In all probability, the 115 
volts was the secondary voltage after being transformed from 
the higher.voltage. Then 25 amperes at 1000 volts would be 
an output of 25 kilowatts or 500 ordinary 16 candle power 
lamps, or, if the primary voltage of the alternator was 2000 
volts, this kilowatt output would be doubled. 

In practice, I have always found it is a good idea to start up 
a machine that is connected to idle lines, so as to let the voltage 
of the idle lines build up very slowly with the increased speed, 
as by this method, if linemen are at work on idle lines, they 
have one chance to know that the lines are rapidly becoming 
charged, even though the insulation on the wires may be full 
strength. It is a fact almost universally known that an alter- 
nating current of high voltage makes its presence known 
through induction. In other words, you can “feel” that the 
wire is charged by simply placing the hand on the outside of 
the insulation. The wire “feels” as if it is vibrating, due to 


the alternating and inductive effects of this class of current. 
I simply mention this latter fact as it may be of interest to 
some of your readers. 
St. Louis, Mo. G. S. N. 
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Could these Indicator Cards be Improved? 
EDITOR THE PRACTICAL ENGINEER: 

I would like to have your readers’ opinion on the enclosed 
indicator card. It was taken from a Vilter Corliss engine 
direct connected to a 13”x 26” ammonia compressor. The 
size of the engine is 17” x 42”, steam pressure 100 pounds, 
revolutions 70 per minute and scale of spring 60. Could I 
improve this card? How? 

What is the horse power developed by the engine? 

Texarkana, Texas. i me. 


Boiler Pres. /00* 
Diam Cyl. yh 
Stroke 42° 
Rev. per Min. To 


Npring 60 
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Corliss Engine Cards. 


The horse power of the engine taken from the card is found 
to be 103.8, which is divided almost exactly between the two 


ends.—[ Ed. ] 
a) 


Receiver Pressure for Compound Engines. 
EpIToR THE PRACTICAL ENGINEER: 

What should be the receiver pressure in a Tandem Com- 
pound engine 1414” x 28”? The pressure in the high pressure 
cylinder is 135 pounds, what should be the pressure in the low? 

Phila., Pa. |e 

The receiver pressure in an engine should never be more 
than half the boiler pressure. How much less it should be 
depends upon the size of the engine cylinders and the cut-off, 
so as to obtain an equal distribution of work in each cylinder. 
There is considerable latitude allowable for adapting the pres- 
sure in the receiver to the demands of the low pressure cylinder 
without considerably diminishing the effective work of the 
engine. 

The reason for this is as follows: Supposing there was not 
any loss of heat between the cylinders, it is plain that any 
steam that passes through the high pressure cylinder must 
also pass through the low. By varying the cut-off in the low 
pressure cylinder and therefore the volume of steam admitted 
for each stroke, the steam will go into it at a higher pressure 
and less volume or at a lower pressure and greater volume; 
the pressure and density of the steam adjusting themselves to 
suit the volume that the steam is permitted to occupy in the 
low pressure cylinder. With a short cut-off in the low pres- 
sure cylinder, the pressure in the receiver can be kept at the 
exhaust pressure of the high, but with a later cut-off, the 
pressure in the receiver may drop to three-fourths of the 
pressure of the exhaust steam from the high, or even less. 








24 THE PRACTICAL ENGINEER 


If it is desirable to have the same power exerted in each 
cylinder, the receiver pressure to obtain it can best be found 
practically by taking cards on each cylinder and calculating 
the horse power. The receiver pressure can then be raised 
or lowered by regulating the valves in whatever respect is 
shown to be necessary by the card.—[Ed.] 
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Electrical Problems. 


EpitoR THE PRACTICAL ENGINEER: 

Kindly answer the following questions: 

(1). What is an automatic circuit breaker and how does it 
work ? 

(2). What does a two-phase 7200 alternations inductor type 
generator mean? 

(3). What is an exciter? 

(4). What is a synchronous motor? 

Bridgeport, Conn. Oe gy 

(1). An automatic circuit breaker is an arrangement inter- 
posed in an electric circuit usually for the purpose of opening 
the circuit in case the current rises above a prescribed amount, 
thus protecting all apparatus from harm. 

In its general form, it consists of a handle to which the con- 
tacts are fastened so that when the handle is thrown in its usual 
position, contact is made with the line wires, but when the 
current becomes excessive, the handle is drawn away from the 
switch by the action of a spring, thus breaking the circuit. 
When everything is all right in the circuit, the handle is held 
in place against the action of the spring by a trigger. If the 
current gets too great, a coil of wire in the shape of a helix, 
through which the current passes, draws up a movable iron 
plunger which hits the trigger and sets the handle free to be 
opened by the spring. 

(2). As an alternation is a change in the current of a circuit 
from zero to maximum to zero or from zero to minimum back 
to zero, alternating current machines are rated according to the 
number of alternations which they make in one minute. Thus, 
a machine going 7200 alternations means that the current 
passes through zero 7200 times every minute. 

An alternator can be arranged to give a single pressure 
wave over a two-wire circuit in which case it is called a single- 
phase machine and the current in the circuit is called a single- 
phase current. Some machines are arranged to give pressure 
to two distinct circuits, each of which considered alone is a 
single-phase circuit. In this case, the machine is said to be a 
two-phase generator. 

An inductor generator is one in which both the armature and 
field coils are stationary. The moving part of the machine 
carries no wire, but has pairs of soft iron projections called 
inductors. These projections are magnetized by the current in 
field coil. As the inductors revolve, they set up an electro- 
motive in the armature which varies from maximum to min- 
imum, depending on the position of the inductors in reference 
to the internal projecting armature cores. 

(3). An exciter is nothing more than a direct current gen- 
erator which is used to excite the fields of an alternating cur- 
rent machine. 

(4). Any excited single-phase or polyphase generator, if 
brought up to speed, will operate as a motor if connected to 
an electro-motive force of the same frequency and approx- 
imately the same voltage. The motor is then so linked with 
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the frequency of the circuit that the exact speed will be main- 
tained throughout wide ranges of load. This speed is called 
the synchronous speed and the motor is therefore called a 
synchronous motor.—[Ed.] 
OO - 
Location of Brushes on the Armature. 
EDITOR THE PRACTICAL ENGINEER: 

In the station that I am running I have a direct current ma- 
chine that will generate only when brushes are set as in Fig. I. 
I would like to set the brushes as shown in Fig. 2. What must 
I change to make it generate that way? I have put the cur- 
rent through the fields in different ways but that would not 
work. Asa motor it will run with brushes set as shown in Fig. 
2, but it will not generate. Kindly give me instructions through 
the columns of “The Practical Engineer.” 

Eau Claire, Wis. ‘ee 

The proper position of the brushes of any dynamo depends 
upon the winding of the armature and its connections. It is 
usual to place them so that the maximum difference of potential 
is available. On many types of two pole machines this would 
put the correct position for the brushes when the dynamo 
is operating under load as shown in Fig. 1 in the accompanying 
sketch. If the brushes are moved around from this position the 
number of volts available diminish until when at 90 degrees 
from the normal position, as shown in Fig. 2, no volts at all 
can be generated. If the machine were separately excited it 
would show very bad sparking in this position. 


The only way to fix the machine so that it could be used 
with the brushes as shown in Fig. 2 would be to unsolder all 
the connections going out to the commutator and splice out the 
wire ends so that instead of each pair of ends coming into 
the bar where it is now found, it is carried around to meet 
the bar go degrees from its present position. This produces a 
result the same as would be had if these connecting leads to 
the commutator bars were rubber bands and the commutator 
was simply moved through 90 degrees of rotation. 

The reason the machine manages to run as a motor with the 
brushes set as in Fig. 2 is simply because while before each 
pole the direction of current in some of the conductors on the 
armature is such as to pull one way, while that in other con- 
ductors is to pull the other way, there is just enough over- 
balance to produce rotation in a certain direction. This would 
be true most likely no matter whether the machine were 
separately excited or whether the machine were to develop its 
own field by some slight armature reaction, assuming, of 
course, that the motor has no load on it.—[Ed.] 
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Wire for Demagnetizer. 
EDITOR THE PRACTICAL ENGINEER: 
Please give dimensions and size of wire of a watch demag- 
netizer to operate on a 100 volt circuit. Will it work on either 
direct or alternating current ? 


Anaconda, Mont. eee A 
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A demagnetizer will only work on an alternating current 
circuit. Any kind of wire, wound in a hollow spool, will 
answer for a demagnetizing coil. Practical men who work in 
power houses often revolve their watch between two alternating 
current wires, which is sufficient to demagnetize it. If it is 
desirable to make a demagnetizing coil which will operate on 
a 100 volt circuit without interposing any resistance, a cer- 
tain size wire must be selected, its safe carrying capacity found 
and then its required length to give the resistance necessary to 
keep the current within limits must be calculated. According 
to this method it is found that 4ooo feet of No. 12 wire will 
answer the purpose or 5000 feet of No. 16 copper wire. The 
placing of resistance in the circuit would obviously be less ex- 
pensive. An incandescent lamp gives a large resistance and 
if connected in series with a small coil of wire, it will cut the 
current down to below one-half an ampere so that as much or 
as little wire of almost any size could be used on the coil.— 


[Ed.] 
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Carrying Capacity of Wire. Horse Power of Boiler. 
EpITOR THE PRACTICAL ENGINEER: 

(1). Will you please give me a table of the carrying capacity 
of electric light wire by number for incandescent lighting ; also 
how to figure the power required for incandescent lights at 16 
candle power each? 

(2). How do you figure out the rated horse power of a 
tubular boiler 72 inches diameter by 18 feet long with 72 4-inch 
flues ? 

Wells, Mich. W. B. 

(1). The carrying capacity of electric light wire by number 
giving the safe current and maximum number of 16 candle 
power lamps is as follows: 


Safe Current in Max. Number 


Size of Wire. Amperes. of 16 C. P. Lamps. 

0000 175 350 
0 145 290 
00 120 240 
oO 100 200 

I 85 170 

2 70 140 

2 60 120 

4. 50 100 

5 45 go 

6 35 70 

4 30 600 

Ss 25 50 

9g 22 44 

10 20 40 
12 15 3 
14 10 20 
16 5 10 
18 4 8 
20 2 4 


\n incandescent lamp usually requires 3.5 watts per candle 
power. so that a 16 candle power lamp will consume 50 watts. 
Since there are 746 watts in one horse power, one horse power 
should approximately furnish 13 lamps of 16 candle power 
each. 

(2). In figuring out the rated horse power of a boiler from 
the heating surface it is usual to allow 11.5 square feet of 


heating surface per horse power. This value is based on the 
assumption that 3 pounds of water will be evaporated from 
and at 212° per square foot of heating surface per hour. 

The heating surface of a horizontal tubular boiler is as- 
sumed to consist of two-thirds of the circumference of the 
shell, two-thirds of both end sheets, less the area of the tubes 
or flues and all of the interior of the tubes or flues. From the 
above data this gives: 


MEO scivades 2-3 X 18 X 3.1416 X (72 +12) = 226.2 
Heads ..2 X 2-3 X (0.7854 X 72 X 72-+-144) = 37.7 
ee ere 72 X 18 X 3.1416 X 4 + 12 = 1357.2 


Total = 1621.1 
Less area of tube holes—= 12.6 


Total heating surface = 1608.5 
Allowing 11.5 square feet of heating surface per horse power, 
this will give by dividing 1608.5, the total heating surface by 
11.5, 139.8 horse power or approximately 140 horse power.— 


[ Ed.] 
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A Pump Problem. 
EDITOR THE PRACTICAL ENGINEER: 

Will you kindly give me the following information through 
the columns of your valuable paper? The accompanying sketch 
will give the necessary data: 

Will it be practical and economical to pump water at B with 
a pump driven near A? A is a flowing well or spring and 
furnishes about 150 barrels per hour. It is forty feet above B. 
B is an artesian well and furnishes water for city mains. R 
is the reservoir and 180 feet above B. The object is to catch 
the overflow of the artesian well during the day tiine while our 
municipal lighting plant is shut down. r. Ss 
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Arrangement for Lifting Water. 


A pump could not be used as shown in your sketch because 
it is not practical to obtain a suction of more than 15 or 20 
feet. While water can be forced almost any distance on ac- 
count of its being incompressible, it cannot be held in much 
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tension as the particles of water will not adhere to each other, 
thus preventing its continuity of flow. 

The arrangement shown in sketch would work if in the place 
of a suction pump, an air compressor be used. The compressed 
air will force the water out of the artesian well to any height 
desirable. This is the most favored method used to utilize 
artesian well water as the source of supply is often hundreds of 
feet below the surface of the earth—[Ed.] 


oO 
U 





The Barometric Condenser. 

EDITOR THE PRACTICAL ENGINEER: 

Will you please illustrate and describe the barometric con- 
denser, stating its advantages over surface and jet types? 

Depew, N. Y. W. D. C. 

The barometric condenser depends upon the principle that 
the pressure of the atmosphere will balance a column of water 
34 feet high in a vacuum. If then a sealed tube, say 36 feet 
high, is filled at the open end and the end immersed under 
water, there will be a water column supported whose height 
will approximate 34 feet and the upper part of the tube above 
the water will contain a vacuum. If more water were allowed 
to run into the tube, it would have no effect on the level in the 
tube, the water level being maintained so long as the vacuum 
is not broken by the admission of the atmosphere. If steam 
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Injector Condenser. 











be admitted to the vacuum above the water and then condensed, 
it can readily be seen that the vacuum will be maintained. 
The arrangement for doing this in practice is known as the 
barometric condenser, as shown in Fig. 1. Fig. 2 shows the 
arrangement of piping for its successful operation. The con- 


denser should be placed about 34 feet above the level of the 
hot well, and the discharge pipe, leading from the condenser 
to the hot well, must always have its end immersed below the 
level of the water in the well. 
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Connections for Injector Condenser. 


The exhaust steam from the engine takes a downward 
direction as it enters the condenser and passes through an 
inner cone which is surrounded by cold-water pumped into it 
by the supply pump. As the steam becomes condensed and 
falls to the lower part of the cone it mingles with the con- 
densing water. The condenser is narrow at the centre in order 
to create a high velocity of the discharge water, because on 
account of air leaks which destroy the vacuum, it is advisable 
to draw it through the cone with the mixture. After having 
passed the contracted neck, the air and vapor enter the tapering 
nozzle and expanding therein are prevented from returning to 
the vacuum which is being continually formed above. The 
exhaust pipe is usually equipped with a relief valve in case the 
pressure in the condenser from any cause should rise above 
the atmospheric pressure. 

The principal advantages of the barometric condenser over 
other types are its lower first cost and lower cost of main- 
tenance. The only apparatus necessary to produce the vacuum 
which requires steam is the supply pump and even this can be 
done away with if the supply water is led to the condenser 
under a head. The supply pump need only be large enough to 
handle the condensing water and if the water flows to the 
pump by gravity, centrifugal or rotary pumps can be used.— 


[Ed.] 


—. 
VU 





Fluctuation of Water in Boiler. 
EDITOR THE PRACTICAL ENGINEER: 

(1). What causes the water to rise and fall in a water glass 
on a low pressure heating boiler? Of course, some may not, 
but in most cases it is very hard to say how much water is in 
the boiler. 
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(2). Is it possible to set an air valve for any number of 
pounds, say three or five? It has always been my way to set 
one when steam was blowing through and just close it gently 
so when the pressure was off it would contract and when steam 
came up again it would expand and close itself. 

Boston, Mass. Aye We oe 

(1). The rise and fall of water in a water glass is primarily 
due to the ebullition of the water in the boiler. In a low 
pressure heating boiler, this fluctuation usually becomes very 
apparent because very often on account of the rapid consump- 
tion of steam by the radiators, the boiler does not generate 
steam so fast as it is being used, the effect of which is to drive 
the steam through the pipes in impulses. This often, momen- 
tarily at least, leaves the surface of the water in a partial 
vacuum which causes the water to rise rapidly, which rapidly 
increases the pressure again and the water level is lowered. 
After the pressure gauge shows several pounds pressure and 
all the radiators are hot, unless the boiler is too small for the 
system, the surging of the water level should not be so great. 

(2). Since all air valves depend upon expansion to work 
their moving parts, they are dependent upon the temperature 
rather than upon the pressure. If a valve could be set to close 
when the pressure was three or five pounds, there would be a 
waste of steam through it until it reached that pressure and as 
the heating value of steam at one pound pressure and steam at 
five pounds is practically the same, it is impossible to see what 
advantage would be derived by such a valve. 

Your method of procedure of adjusting the air valve is the 
correct one.—[ Ed. ] 





Heating Surface in Boilers for Petroleum. 
EpitOR THE PRACTICAL ENGINEER: 

Will you please answer the following: 

What is the difference, if any, in the number of square feet 
of heating surface per horse power allowable in a boiler when 
firing with coal and when firing with petroleum? 

Oil Centre, Cal. E.G 

The designer of a boiler must consider several important 
factors when designing a boiler for a certain horse power. 
He must not only be sure that it evaporates the required num- 
ber of pounds of water per hour, but he must allow a sufficient 
surface for heating the water without making the boiler too 
large or too expensive. Hence, conditions are such that the 
results of practice have shown that for maximum economy with 
any kind of fuel, one square foot of heating surface should be 
given for every three’pounds of water evaporated from and at 
212° per hour. 

This applies to petroleum as well as good coal, although 
poor fuel would require a greater amount of heating surface. 
As a boiler could be forced to greater extent with petroleum 
than with coal, a greater horse power could be obtained from a 
given boiler by using petroleum, but as the heating surfaces 
are only capable of transferring a certain amount of heat in a 
certain time, any attempt to force them means a decrease in the 
economy of fuel burnt, as the temperature of the flue gases is 
then too high. This effect becomes more aggravated when 
the surfaces of the tubes become coated with scale on one side 
and with dirt and soot on the other. 

It is therefore usual for maximum economy, to allow the 
same amount of heating surface per horse power independent 
of the fuel used.—[ Fd. ] 


The Hancock Valves. 

The Hancock valves herewith illustrated are made of the 
screwed and flanged type up to 3 inches and are made in the 
Globe, Angle, 60° and Cross form. The special composition of 
which they are made was designed to give great strength and 
resistance to wear and under actual test the bodies are said to 











Hancock Valve. 


stand a pressure of 4000 pounds per square inch, and remain 
tight with a water pressure of over 1000 pounds per square 
inch. 

In order that the valve seat may be hard and durable, the 
body is made of a hard and tough mixture and the discs are 
made of a special mixture which does not contain any zinc. 
The valve spindles are made of Tobin bronze, which, when 
working in the special composition bonnet, will not cut under 
the highest steam pressure. 





Valve Seat and Disc. 


The valve is guided on its stem by two collars or guides 
which guide the disc nut, thereby causing the disc to seat 
squarely and preventing the disc from cocking. The seat of 
the valve is flat. The disc has a projection on it which serves 
two purposes. In the first place it acts as a guide when the 
seat is ground, and in the second place, this lip or projection on 
the disc prevents the cutting of the seat by wire drawing of the 
steam when the valve is cracked or slightly open. 
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When the valve is slightly raised from its seat, as shown in 
the illustration, with its lip entering slightly, it allows the 
escaping steam to clean the seat, so that when the valve is 
seated dirt and foreign matter is washed or blown off the seat. 
This is an important feature as experience has shown that when 
the valve does begin to leak, it requires very little regrinding to 
make it tight. 

The bonnets of these valves are made with a long thread 
engaging the body of the valve, the shoulder on the bonnet 
being made narrow so that by this narrow seat on the shoulder 
it is possible to keep the bonnet tight, and when it is desired to 









4 


il 












——S=SS—3 
————} 
— 








= at 4B - 785) 


Cross Section of Valve showing Available Steam Areas. 


unscrew the bonnet, it can be easily done. When it is neces- 
sary to regrind the valve to its seat the bonnet is removed, the 
disc nut unscrewed from the disc and a piece of wood can be 
inserted in the disc enabling it to be ground perfectly as the 
projection on the disc guides it, it not being necessary to have 
any special regrinding tools. 

The tee handle is efficient in opening and closing them, and 
all these valves are equipped with these handles. The accom- 
panying illustration shows the method of attaching the tee 


handle. The hole in the handle is made tapering with one side 





Handle and Spindle. 


flat. The spindle of the valve is also made tapering with one 
side flattened to receive the handle, the tee handle being held on 
the spindle by means of a nut. ‘The flattened side holds the 
handle in place and the taper enables the handle to be drawn 
tightly to the spindle. 

The Hancock Valves are made by the Hancock Inspirator 


Co., whose general office and salesroom is at 85 Liberty Street, 
New York, with a branch office at'22 S. Canal Street, Chicago, 
Ill., and whose factory is at Boston, Mass. They guarantee 
that every valve has been tested with 1000 pounds water pres- 
sure and found tight before it is allowed to leave the works, and 
is guaranteed for 500 pounds steam pressure. 





Oo 
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The Lubron Pump Valve. 

There are few things in the average power plant that cause 
more annoyance to the engineer than the giving out of pump 
valves, and that efforts are being constantly made to improve 
them is only natural when it is considered what expensive re- 
sults sometimes accompany the shutting down of a pump. 

A new valve designed to prevent these difficulties is being 
placed upon the market by the Lubron Mfg. Co., 88 Broad St., 
Boston, Mass., for which its manufacturers make very strong 
claims. The points of superiority claimed for the valve are 
that it is made from a patented composition possessing great 
wearing qualities and that it is not affected by either heat or 
cold, steam, hot water, brine, ammonia, oil, gasoline, benzine or 
other similar substances, and that it works equally well under 
either high or low pressure, in a noiseless manner. The valve 
has a slight flexibility which prevents all leakage where con- 
ditions are imperfect. After a six months’ test a full equip- 
ment of these valves was recently installed in the plant of the 
New England Telephone and Telegraph Co.’s building in 
Boston. 





Lubron Valve. 


The Lubron Company feel so confident of the merits oi their 
valve that they will send one free to engineers requesting same, 
if they give the size wanted and the pressure on the pump on 
which it is to be used. 





Book Review. 

Smoke Prevention and Fuel Economy, by \Wm. [1 
and J. B. C. Kershaw. Size 51% by 81. 194 pages and 75 
illustrations. The Norman W,. Henley Publishing Co.. 
Nassau St., New York. Price, $2.50. 

The contents of this book may be briefly said to contain an 
account of the chemistry of the combustion process, a descrip- 
tion of the present methods of burning coal, improved methods 
of burning fuel, methods of examination of the waste gases 
and the control of the combustion process. The appendix in- 
cludes abstracts of English, German and American patents and 
tables of fuel analyses, losses and costs. 

The book, while containing nothing that is new, is written 
in a clear, comprehensive manner. The chapter on the chem- 
istry of the combustion process does not involve anything that 
cannot be easily understood, as the use of complex chemical 
The chapter on the present methods of 
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burning coals describes the difficulties which are encountered 
in the fire boxes of boilers as they are usually built to-day. 
The chapter on improved methods of burning fuels describes a 
number of grates and furnaces which have recently been de- 
signed to perfect combustion. One of the best chapters in the 
book is that which explains how to examine the flue gases 
from a boiler and how to obtain from the examination indica- 
tions as to whether the proper conditions are being main- 
tained in the fire-box. 





Emergency Pipe Clamp. 

As a result of many inquiries in reference to repairing leaks 
and splits in pipes, James McCrea & Co., of 63 W. Washington 
Ave., Chicago, Ill., have just put on the market the Emergency 
Pipe Clamp which fulfils this purpose. This Company has for 
years been manufacturing the Climax Steam Joint Clamp and 
have therefore had a great many calls for an arrangement that 
would repair leaky pipes. 

The accompanying illustration represents one of the Pipe 
Clamps in position on a pipe. It is made of malleable iron and 
is furnished complete with packing ready for use. The ar- 
rangement consists of two portions, hinged on one side and 
clamped together with two bolts on the other, it being strongly 
ribbed in the centre so as to obtain a uniform pressure through- 
out its length when pressure is put upon the bolts. 

Should a pipe for any reason become split or leaky other 
than at the joints, all that is necessary is to place one of these 





Emergency Pipe Clamp. 


clamps over the leaks and tighten the bolts. The’ packing fills 
in the leaks by the pressure and the whole arrangement makes 
a very satisfactory repair. 

They are made in all sizes for pipes from one-half inch to 
four inches in diameter and they vary in length from 314 in- 
ches for a one-half inch pipe clamp to 6 inches for the four- 
inch. They were designed to be used in cases of emergency 
and as they can be attached in a moment, the use of them may 
often save valuable property. As they are not expensive, all 
the sizes can be laid in stock at very little cost. 





() 
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Quaker City Auxiliary. 

Quaker City Auxiliary, No. 3, N. A. S. E., held a “Fruit 
Party” Saturday evening, November 19th, at their rooms, N. 
I. Cor. Eighth and Spring Garden Streets, Philadelphia. 

Entertainment was furnished by Miss Mae McLaughlin, 
pianist and contralto; Mr. A. P. McHugh, of Jenkins Bros., 
baritone; Miss Alberta May Carless, recitations; Mr. Wm. D. 


Mahn, of the Walsh Packing Co., bass solos; Mr. Ed. Britt, 
coon songs, and last but not least, Mr. Jas. D. Kelly, of the O. 
F. Zurn Co., who acted as auctioneer with great success. 

After the baskets of fruit had all been sold, the fun began. 
The auctioneer invited the successful bidders to hunt the lady 
who donated the basket and whose name was found inside of 
the package. In a few minutes the room presented the ap- 
pearance of an old-time “Harvest-home” gathering, after which 
Mrs. Irvin Lee, President of the Auxiliary, outlined the objects 
of the Auxiliary, and invited those eligible to join. 

The Auxiliary is at present in a flourishing condition, and 
gives promise of many such enjoyable affairs during the com- 
ing season. The committe on this occasion consisted of Mrs. 
Enoch Carless, Chairman; Mrs. Wm. Schofield, Secretary ; 
Mrs. John T. Gaskill, Treasurer; and Bros. Chas. \W. Snyder 
and G, F. Duemler. 

The meetings of Quaker City Auxiliary are held every third 
Saturday of each month, at their hall, N. E. Cor. Eighth and 
Spring Garden Streets. The officers for the present year con- 
sist of the following sisters: President, \Irs. Irvin Lee; Vice- 
President, Mrs. L. H. Fletcher; Treasurer, Mrs. Wm. J. 
Glenn; Secretary, Mrs. Richard Pape; Conductor, Mrs. Eb. 
Carless; Doorkeeper, Miss Lizzie Drager; and Chaplain, 
Mrs. Enoch Carless. 


A Swell Job. 


An engineer of our acquaintance was recently engaged to fill 
the position of engineer in a hospital just outside of Philadel- 
phia. When entering upon his duties the first morning, he 
was handed a letter of instructions, a copy of which we print 
helow, omitting only the names: 

September 17, 1904. 
Afr, —-———_—-—-- 
Dear Sir: The position for which you have applied at the 
———— — Hospital embraces the following duties: 

The care and operating of the engine, boiler and machinery 
in the laundry; assistance in handling the heavier laundry 
work, 

Care of the heaters in the Hospital and Nurses’ Cottage. 

Supervision of the drains and such cleaning of them and 
pumping as may be necessary to keep them open and operative. 

Disposing in manner required of the garbage and rubbish. 

Keeping the driveway and walks in Hospital ground in good 
order. 

Helping when needed to move or carry any patient. 

The person occupying this position will be required to be on 
duty every day from 7.00 o’clock in the morning until 6.00 
o'clock at night, with an hour for dinner, and such times earlier 
and later than these hours as special matters may require. On 
Sundays he must devote as much time as the work requires to 
the care of heaters in all buildings and must use care and judg- 
ment in firing and keeping clean all fires so as to economize 
on coal and keep the fire-places clean. 

The pay will be Forty-five Dollars ($45.00) per month and 
the incumbent will board and lodge himself and must live 
within a quarter of a mile of the Hospital. 

Yours very truly, 
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EDITED BY THE ADVERTISING MANAGER 


In future, this department of The Practi- 
cal Engineer will be edited by ME. I’m the 
Ad, Manager, so if there are any criticisms— 
or compliments, almost forgot the compli- 
ments—just send them to the Ad. Manager 
in big letters. I always like to see my title 
in big letters; it makes me feel important 
and you all know what a nice feeling that is. 
A man may seem important to others, or he 
may even be important, without getting 
much out of it, but to FEEL important is to 
enjoy one’s own existence. 

The Editor—God bless him!—won’t per- 
mit me to “break in” anywhere else in the 
paper, so I'll have my say here, and if any 
of you boys who chuck in your “fifties” to 
pay the Editor’s salary, and write him so 
many nice letters, want to be charitable, you'll 
help me out, for heaven knows I'll need it. 
Whenever you catch me going up the wrong 
street, call me down, I'll stand for it, hon- 
est I will, and I’ll be much obliged, too. Then 
when you happen to know something to 
tickle the fellows who pay MY salary, the 
ones who buy up big chunks of The Practi- 
cal Engineer for the purpose of getting ac- 
quainted with YOU, just drop them a line 
and tell them about it, and tell them that you 
did it for the sake of The Practical Engineer; 
charge the postage to me, I'll pay it, sure ! 
will, and then when they get orders they wil! 
buy more space, and I will get more salary, 
and you will get more paper—a bigger one 
and a better one, if that’s possible, and we 
will need more assistant editors, and some 
of you boys will get the jobs, and, then you 
will know more about an editor’s troubles. 
See? I’m commencing to feel like an editor 
already. 

I’ve been reading the letters from engi- 
neers about opening and closing valves. The 
Editor tells me he has received a thousand 
letters on that subject, and they are still 
coming. I saw him go out just now with a 
bunch of letters in each coat pocket. If he 
doesn’t come back, it will be up to some or 
you fellows to write a fitting epitaph. The 
whole thing has gotten me so badly twisted 
that when I saw a man opening an oyster 
the other day I asked him if he ever “used 
a wrench on them.” 


Speaking of valves reminds me, I was in 
New York the other day, and it was cold as 
blazes, so I went into The Hancock Inspirator 
Co.’s office, at 85 Liberty street, to warm 
my feet, you know. While I was there they 
cecided they couldn't get along without an 
ad. in this issue. Then I began to get inter- 


ested. They told me very confidentially that 
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they had something brand new and of special 
interest to engineers. You can imagine the 
shock when they brought out a valve. I 
thought they were going to tell me how to 
open and close it, but they didn’t, so I heaved 
a sigh of relief as they explained its con- 
struction and its advantages for high pres- 
sures. They might as well have thrown wa- 
ter on a duck, for I was busy thinking about 
how much space I could sell them, but I re- 
call that they showed me a nice new cat- 
alogue showing cuts and descriptive matter 
pertaining to the valve, and told me to say 
they will send it.to any engineer who wants 
one. It looked worth writing for, too. 





The first piece of mail matter received by 
me after getting my official commission as 
Trade Note Editor is a new calendar for 
1905 issued by A. W. Harris Oil Co., Provi- 
dence, R. I. Its. size is 9x5 inches, and it is 
printed in several colors, with a handsome 
illustration at the top. The Harris Co. are 
noted for their liberalities, and they will 
send you one if you drop them a card and 
tell them that The Practical Engineer said 
so. 





Engineers generally will be interested to 
know that the patent litigation between the 
Sterling Lubricator Co., of Rochester, N. Y., 
and Green, Tweed & Co., of New York city, 
has been finally settled. The matter, which 
has been in litigation for nearly five years, 
has been vigorously contested and very ex- 
pensive to all concerned. The suit involved 
certain patents of a force feed lubricator 
owned by the Sterling Lubricator Co., of 
Rochester, N. Y. Green, Tweed & Co., who 
claimed that this lubricator was an iniringe- 
ment upon certain patents held by them, 
brought suits against users of the Sterling 
Lubricator, and also applied for, and in 1903 
got, an injunction against the Sterling Co. 
During the past month the Circuit Court of 
Appeals reversed the previous decision, thus 
giving the victory to the Sterling Co. The 
decision applies by stipulation to the other 
cases in which the users of Sterling Lubri- 
cators were involved and in which the Ster- 
ling Co, were furnishing the defense. Those 
who have purchased lubricators are there- 
fore no longer in danger of being drawn into 
the affair. The immediate result of the set- 
tlement will doubtless ‘be a boom in the busi- 
ness of the Sterling Co., who are already pre- 
paring to increase their facilities on a large 
scale. 





A gold medal has been awarded to the 
Harrison Safety Boiler Works, Philadelphia, 
Pa., for their Cochrane Feed Water Heaters 
and Purifiers, shown in the exhibit of the 
Philippine Government Board at the Louis- 
jana Purchase Exposition at St. Louis. An- 
other gold medal has been awarded for the 
general exhibit of the Cochrane Heaters, the 
Sorge-Cochrane Systems (for the thorough 
heating and purification of water for boiler 
feed and other purposes) and the Cochrane 
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Steam and Oil Separators. The, Harrison 


Safety Boiler Works may justly feel grati- 
fied by the distinction of receiving the only 
two gold medals that were awarded for feed 
water heaters, combined heaters and purifica- 
tion systems, and separators. 





The November Bulletin published by the 
Kutztown Foundry & Machine Co., 116 
North Broad street, Philadelphia, is devoted 
exclusively to grate bars of the Tupper and 
other standard types. It will interest en- 
gineers generally. A copy will be mailed free 
upon request. 





Robert T. Mickle, M. E., announces that 
Mickle- Milnor Engineering Co. Drexel 
Building, Philadelphia, have succeeded to 
his business as representative of H. R. Hein- 
icke, Inc., designers and builders of hollow 
brick chimneys, and Herron & Bury Mfg. 
Co., air compressors. 





Mr. M. T. Davidson, of 141 Broadway, 
New York city, has within the last few 
months received a number of letters in refer- 
ence to the Davidson Pump which should be 
very gratifying to him. These letters come 
from the proprietors and heads of hotels or 
establishments in which the Davidson Pumps 
have been installed, and above their signa- 
ture they say that not only does this pump 
give entire satisfaction for elevator service, 
but when tested it has been shown to be far 
more economical than the ordinary type of 


pump. 





Mullin’s Automatic Controller for Boiler 
Feed Pumps obviates the necessity of the 
heretofore almost constant hand regulation 
of the throttle valve of the boiler feed pump. 
It has no arms, weights, springs or floats, 
but by a simple arrangement of putting the 
steam pressure on one face and the water 
pressure on the reduced area of the oppo- 
site face, a water pressure is maintained in 
excess of the steam pressure, absolutely with- 
out regard to fluctuations of the steam pres- 
sure. 

The Federal Valve Co., 2534 Western ave- 
nue, Seattle, Wash.; will be pleased to send 
a circular or explain the actions of this in- 
teresting device to any reader of The Prac- 
tical Engineer. 





“Practical Questions and Answers” to pre- 
pare for engineer’s license is a little book 
which is sent free to engineers by Thos. C. 
Warley & Co., manufacturers of Warley’s 
Boiler Compounds, 221 South Front street, 
Philadelphia. 





Jas. McCrea & Co., 63 West Washington 
street, Chicago, IIl., manufacture a clamp 
for stopping leaks in steam pipe joints which 
never fails to effect a cure and costs much 
less than tearing out a section of pipe, espe- 
cially in cold weather, when it doesn’t pay 
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to cut out the line. It’s a good thing to have 
a few of these clamps on hand. 





The Lubron Mfg. Co., who have been for 
many years at 38 India street, Boston, Mass., 
have recently taken new quarters in the 
Broad Street Exchange Building, at 88 Broad 
street, near their old address, where they 
have an attractive suite of offices fitted up. 
They have recently begun the manufacture of 
a new pump valve described on another page 
of this issue, and a gauge glass reflector 
which will be illustrated later. 





Messrs, Adam Cook’s Sons, 313 West 
street, New York city, recently received a 
letter from W. W. Bennett, superintendent 
of agencies, Pope Motor Car Co., Toledo 
factory, which states: ‘We have used con- 
siderable Albany Grease at this factory, and 
it has proven very satisfactory; in fact, we 
cannot recommend it too highly. 





The handsomest Packing catalogue that 
has come to our notice has just arrived from 
the Garlock Packing Co., of Palmyra, N. Y. 
It contains 136 pages and nearly as many 
illustrations. It is printed on the finest 
grade of coated paper, and the handsome 
new cuts are so well executed that an en- 
gineer could easily comprehend them even 
if there was no descriptive matter in con- 
nection with them. In addition to packings 
for every variety of service, this catalogue 
describes numerous other engine room spe- 
cialties, all of interest to readers of The 
Practical Engineer. A copy will be mailed 
to any engineer mentioning this journal. 





The Kruger & Blind Co., 511 and 513 Mas- 
ter street, Philadelphia, are running their 
shops to their fullest capacity. Their engine 
repair business has grown wonderfully dur- 
ing the past year, and they are employing 
a larger force of skilled mechanics than ever 
before. They are also installing a complete 
new plant of 150 h. p. capacity. ; 





Engineers who are interested in indicators 
should write to Jas. L. Robertson & Sons, 
205 Fulton street, New York, for a copy of 
their catalogue. The Improved Robertson- 


Thompson Indicator is a most excellent in- 
strument and is sold at a very moderate price. 





If you want the genuine Moncrief Scotch 
Gauge Glasses, write to H. A. Rogers Co., 
19 John street, New York city. 





Mr. D. W. Patterson, Eastern sales agent 
for the Chaplin-Fulton Mfg. Co., manufactur- 
ers of the Vigilant Feed Water Regulator, 
has moved his Boston office from 30 Oliver 
street to 141 Milk street. Mr. Edwin A. 
Knowlton is manager of the Boston office. 
In addition to the Vigilz ‘eed Water Reg- 
ulators, Mr. Kno on is(thg New England 
representative f ( 
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A set of 6 large plates to detail with descriptive matter of a 
high speed steam engine and centrifugal governor. 50 cents 


SPON & CHAMBERLAIN 
Publishers of Books for Engineers 
Dept. P. E., Liberty Bldg, New York, U.S.A. 











Cochrane Separators 
YOU OUGHT TO HAVE THEM 


Separating water from steam or oil from steam is dependent upon precisely the same principle, i. e., that of 


removing liquids from gaseous or vaporous currents. 


prices, all of which every engineer should 
know. It is printed in colors on good paper, 
contains 28 pages and cover, size 6 inches by 
9 inches. A copy will be sent upon receipt 
of postal card request. 





This is the season when preparation is be- 
ing made for next summer’s ice supply; new 
plants are being contemplated or in course 
of construction, and many new machines 
will be installed during the next few months. 
Readers of The Practical Engineer who are 
interested in refrigerating machinery should 
write to the Frick Co., Waynesboro, Frank- 
lin Co., Pa., for a copy of their handsome 
ice machine catalogue. 





JUST WHAT YOU NEED, 


A New Book on Injectors. Their Construction 
Care and Management, 84 Pages, 45 Engravings, 
16 Tables, By Frederick Keppy, M. E. I will 
send you a copy of this valuable Book on receipt 
of 25 cents in postage stamps. 


F PY 
108 Park Street, Bridgeport, Conn. 


January “Graphite” 


A Special Lubrication Number. 
COPIES FREE 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 





But while you might get along with a separator that takes 


out only half of the water you would soon get into trouble with this 50 per cent. efficient separator for oil service, and 
the separator that is adapted for oil service is the separator that will give you the best results in live steam service, the con- 


struction being adapted for the higher pressures. 


The Cochrane Oil Separators gave such exceedingly efficient and 


satisfactory results in taking out oil that we knew they would make good steam separators, and they have. The Cochrane 


Separators will take care of a flush of water, the opportunity is given for the water to flow right straight into the well, any 
water (or oil) shot along by the steam over the main opening to the well is intercepted by the baffle, the ribs on the baffle 
prevent side travel, the ports are on the side and properly placed, the steam passages are of the right size, altogether the sepa- 


rator represents the minimum loss from friction. 


HARRISON SAFETY BOILER WORKS 


Liberal storage space is provided for, and the water that is taken out is 
prevented from being picked up again by the current of steam. As to workmanship, materials, fittings, they are the best, 
If you would like to know more about these Cochrane Separators send for our catalogue 16-S. Yours for the asking. 


3144 N. 17th Street, PHILADELPHIA, PA. 
Manufacturers of Cochrane Feed Water Heaters, Cochrane Steam and Oil Separators and the Sorge-Cochrane Systems. 
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WHY ARE 


WE 


manufacture of our Compounds. 


No. 221 South Front Street 





Warley’s Boiler 


ENGINEERS AND STEAM USERS: , 


Call or write us for book, ‘‘ Practical Questions and Answers, 


IMPORTANT TO 


BECAUSE 


DON’T WANT ONE DOLLAR OF YOUR MONEY 


until we are able to convince you that these Compounds will positively prevent. pitting and corrosion and remove and prevent scale or incrustation in 
your steam boilers, without injury to the metal of the boilers or any of the joints or fittings. 
poisonous nature, and will not pass over with the steam, nor injure any goods that you manufacture, not even food or drink products. 

We make a specialty of the hardest and most difficult cases of scaly boilers, and use none but the purest and highest grade of Chemicals in the 
An absolute guarantee given on each package to every new customer. 


THOS. €. WARLEY & CO. 


MANUFACTURERS 


Cleansing Compounds 


Also that these goods do not contain anything of a 


** to prepare for Engineer’s License, which is free for the asking. 


PHILADELPHIA, PA. 
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There Must Be Some Reason 
WHY 


Homestead Valves 


are demanded in all four quarters of 








the globe 


We will impart the secret to you. They 
are higher priced and very much better than 
the ordinary kind for all HARD-TO-FILL 
places. 


Write for Booklet No. 10, just issued. 





Homestead Valev Mfg. Co. 


Box 1754, Pittsburg, Pa., U. S.A. 


Works at Homestead, Pa. 


FOOSEPESEEES OOOH HED 





ENGINES INDICATED 
STEAM BOILERS TESTED 


Power Plants inspected with view of suggesting 
changes and improvements to reduce operating 
expenses and increase efficiency. 


Philadelphia Engineering Co. 


CONSULTING ENGINEERS 
DREXEL BUILDING PHILADELPHIA, PA. 











The Thompson 


Indicator with Reducing Wheel. 





A complete Indicat- 
ing outfit. 

We also make the 
Thompson Damper 
and Pressure Regu- 
lator, the latest. 
The Soot Ejector, 
the one that cleans 
the tubes, and Grate 
Bars to burn coal. 


Send for Catalog. 


RICHARD THOMPSON & CO., Sole Manufacturers 
128 LIBERTY STREET NEW YORK, N.Y. 











A Word 


to Wise 
Engineers 





















QUAKER CITY RUBBER CO. 


Philadelphia, Pa. 


Gentlemen : 

We have this aay, Oct. 4th, 1904, packed 
the piston rod of our shop engine with P. P. P., 
and for the first time since Christmas of 1902, 
twenty months and nine days of continuous 
running (except a shut-down of two weeks), 


and from three to four months of this time has 


been thirteen hours a day. The remainder of 
the time, engine has run full days. For 
months at a /stretch no attention was given 


to the packing, and its action was perfect. 
PARIS FDY. & MACHINE WORKS. 


Per B. R. Simmons. 


Why continue to fret, sweat, and 

keep your fingers burnt, through the use 
The above 
Think of the 


of common rod_ packing? 
letter is food for thought. 

labor P. P. P. saved the engineer by per- 
mitting him to forget the stuffing box 
for nearly two years. Think of the 
decreased consumption of steam, coal, and 
packing. When you can save all this 


work and money, its your duty to 


USE f 


* 
The 
” Quaker 


Pp Pp p Cty 
e Rubber Co.! 
° e - ” Philadelphia. ! 


* 
,*” Gentlemen: Please sends 
«* me your booklet provings 








«*” that P. P. P. will save work. H 

Ss E N D T H E oe” Name ies ——— : 
COUPON TODAY ry ae 
@ St. and No. _s 

Py City Slate : 

e Occupation a 

Employed by a 

“ Practical Engineer : 

to 





* 
 . .. 2. knncnennncnnsnces ycensseeesscessssees 
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Hughes : “ 
Smoke and Spark Preventer Pre McDaniel Ste ie e. sire 


blow steam; neither do they back up water 


For Stationary Boilers 222 


jue REDUCING VALVES 
Patented —_ snap bee United States y EXHAUST PIPE HEADS, 
nein peepeaimamec , EJECTORS, — VALVES, 
Prevents smoke and sparks, whatever kind of GREASE EXTRACTORS, 
coal is used. : 5 STEAM SEPARATORS, etc. 
Insures_ perfect oe re consuming all e 
gases, thereby securing highest economy pos- Watso &3 M D 
= n cvyanie 0. 
Increases the capacity of any boiler, while 
saving labor and fuel. wi . : a MANUFACTURERS 
Can be readily installed in all forms of boilers d for For sal 
ot teri -v2 147 N. Seventh Street bythe Jobbing 
NO MOVING MECHANISM NO STEAM USED talogue Trade 


NO POWER USED 

NO EXPERIMENT, it being in actual successful 
commercial use. F 

SIMPLE, therefore lower in cost than any other 
device for similar service. 

SENSIBLE, therefore its method of operation is 
apparent to every one. 

ECONOMICAL, therefore worthy of earnest con- 
sideration by prudent men. 


WRITE FOR TESTIMONIALS 


Address, 503 North Sixth Street 
PHILADELPHIA 





Fel a einai ee See eae 














eS eee 





Steam Coal a Specialty Telephone Connection 2-25-6€ 


A. CRAWFORD COAL 
PATENTS [ronepcerncate = LY 











promptly obtained OR NO FEE. Trade-Marks, 
Caveats, Copyrights and Labels registered. 
TWENTY * PRACTICE. Highest references. 
Send model, sketch or photo. for free report 
on eg A All business confidential. 
HAND-BOOK FREE 





. Explainseverything. Tells 
How to Obtain and Sell Patents, What Inventions 
Will Pay, How to Get a Partner, explains best 
mechanical movements, and contains 300 other [i 
subjects ofimportance to inventors. Address, 


H. B. WILLSON & CO. atc, 


747 F Street West. WASHINGTON, D.C. 

















BY A 
PULL 


70 P: B. H.”’ 
Quick-Closing 


Water 


Gauge : 
A Pull on the Chain Does i REDUCING VALVES FOR ALL SERVICES 
ace score GUARANTEED TO GIVE ENTIRE SATISFACTION 
MANUFACTURERS OF 


Sent on Approval. 
Satisfaction Guaranteed. " 
vs ales danke the Steam Traps for all services, Damper Regulators, Back Pressure and Relief 
“Pp. B. H.” Valves, Grease Extractors, Steam Separators, Hot Water Temperature 

whi cc eaee Controllers, Boiler Feeders, Tank Pump Controllers, Float Valves, Water 
Arches, Waste Heat Utilizers, Pump Regulators, Automatic Receivers 


poesiecnteenend d P Regul Ww Feed Combination Muffler Tank 
an ump Regulators, ater Feeders, Combination Muffler Tanks, 
GAUGE COCK Grease Extractors, etc. 


Write for Catalogue. 
PAUL B. HUYETTE KIELEY & MUELLER 
1245 BETZ BUILDING 34 West 13th Street, NEW YORK CITY 
PHILADELPHIA, PA. 


JAMES J. BROGAN, 810 Race Street, Philadelphia, Pa. 
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CLASS No. 1 PACKING 


? HOW MUCH ) 
YOUR ° 


DAILY WASTE ACCOUNT IN THE 
BOILER ROOM 
Caused by High 


and Unsettled 
Water Lines. 


‘/- bo 


The Users of 
William’s Feed 
water regulators 
claim that we've 
Got The Goods.” 





Fuel economy—ten boilers—equipped with our Safety 
Regulators, coal weighed at stokers—cost $1.25 per ton, 
fuel savings $5.00 per day. 


Pays for original investment about twice yearly. 
This is only one intstance—We can tell you of dozens. 
9 Ask us for a talk on Regulators, Traps, Pump Governors ) 
THE WILLIAMS GAUGE C0. 


4th Ave. and Try St., Pittsburg, Pa. 












United States 
Piston Rod and Valve Stem 


PACKINGS 


GOLD MEDAL 
St. Louis, 1904 


SEND FOR CATALOGUE AND PRICES 


The United States 
Metallic Packing Co. 


MAIN OFFICE AND WORKS: 
No. 429 N. Thirteenth Street, PHILADELPHIA, PA. 


509 Great Northern Building, CHICAGO, ILLS. 









Exhaust 
Steam 
Condensation 


OF oa 
, STERLING 







from exhaust pipes is 





a nuisance, an expense, 






and an eye-sore. 


THE STERLING 
EXHAUST HEAD 


will clear the atmosphere of the water and 
grease, your mind from annoyance, your 
walls and roofs from rotting, and your 
future from the possibility of a law suit 
from a slippery side-walk. 


SENT ON TRIAL, FREIGHT PREPAID 


STERLING PIPE AND BLOWER CO. 
HARTFORD, CONN. 
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RUGGLES IMPROVED FLUE CLEANER 







































































an) 


Ned Rate 








the many good qualities of 


E n § | n e e rs K n 0 Ww these celebrated Guage Glasses 


SOLE IMPORTERS AND DISTRIBUTERS 


LOOK FOR THE TRADE MARK 


Machine Tools and Wood Working Machinery 
Engineers and Contractors Supplies, and Equipment 
Send for Specifications and Prices 


H. A. ROGERS CO. 


19 JOHN STREET EW YORK 





The best Device on the market to-day for the cleaning of Smoke Flues. 


This Device is so constructed that it adjusts itself to variations 
in diameter of Tubes, thoroughly cleans all spots, does not 
catch on its withdrawal, and effectually overrides all uneven 
surfaces. This Cleaner will not loose its temper by using it in 
hot Tubes and is just as efficient for hot or cold Tubes. 















Write for booklet: Liberal discount to the Trade. 
Sole Manufacturers A.W.GUNTHERG& CO. Milwaukee, U.S.A. 
Philadelphia Agents :—SCHADE & MARSHALL, 142 N. Sixth St. 
























ONE 


ALBANY | The PHOENIX ®t? CLEANER 
GREASE IN 


and we are the only makers 
LUBRICATES EVERYTHING 
Adapted to all kinds of machinery 
Cost of using oil 


Cost of using Albany Grease 


Remember, a sample can of Albany 
Grease with an Albany Grease Cup free 
of charge or expense for testing. 

The only information necessary to send 
is, pipe connection in bearing, depth of 
oil hole from top of cap to journal, and 
give particular part of machinery on which 





eee 


Abb eh 





ppprinmnn ne peat 





5 
5 

# 
f 





the same is to be tested. 
THIS TRADE MARK ON EVERY PACKAGE. a nang COOK'S SONS Has six self sharpening blades doing THE KNOX CO 
i —e and Mill Supply Dealers 313 West St., N. Y. City perfect work, and in spliced flues Reading, Pa. 











The “ Liberty’’ Hydraulic Tube Cleaner 











1 en 
46 17 4518 20 


Thoroughly cleans more’ Tubes in less time and at 
less cost of LABOR and REPAIRS than it is possible to 
accomplish by the use of ANY 
OTHER CLEANING DEVICE. 





The Union Boiler Tube Cleaners 


GIVE US A CHANCE and we POWER OR IMPULSE 
Are the oldest and most efficient Boiler Tube Cleaners on the market. 
They take out all the scale. 


SYUVAAYSALEAAUGAN 


will prove this statement as we have 
proven it in hundreds of other cases. 


The ” Faber ° we 3 ee os , 7 Mn : a 
Blow-off Valve 0 ee 
Does not leak, because a Steam Jer] | The Gem Flue Scraper s.32%5:2 





blows away all sediment from the Seat We also make Gem Oilers, Patent or Plain, Torches 
and Disc just before the Valve closes. and Heavy Brazed Steel Oilers, Flexible Shaft- 
ing, Loose Pulley Lubricator. 
WRITE FOR CATALOGUE C. Write for Catalogue and Prices, 
LIBERTY MANUFACTURING CO. Gem Manufacturing Co 
7 Susquehanna Street - Pittsburg, Pa. , ? i 
690 q | & Spruce near 33d Street - Pittsburg, Pa. 
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For 


WEINLAND INSTRUMENTS 
“Boiler Surgery” 











done for others they'll do for you. 


The worst cases of scale can be operated upon successfully with 


_ Weinland Tube Cleaners. 


Water drives the machine and a steady grinding process cuts 
the scale from the iron without expanding, loosening or injuring 
tubes in any way. 


‘They have restored thousands of boilers to perfect condition, and what they have 
This cut shows our No. 8-THE KING OF 


TURBINE CLEANERS, besides which we manufacture others—Hand Cleaners and Power Driven Cleaners—all kinds and sizes for all styles 


of boilers and all sizes of tubes. 
We do contract cleaning, if you want it that way. 


‘‘No Tube Cleaner Like a WEINLAND"'—Anybody who's used one will tell you that. 















For ‘“‘ AMPUTATING ” Tubes use THE LAGONDA TUBE CUTTER 


It does the work quickly, easily, and cuts clean everytime—leaves no burr. 
A simple, inexpensive tool needed in every boiler room. 


the tube in any way. 


r ~ sé 
To Cure 
of Coal, use 





stack on the slightest variation of steam. 






NEW YORK 


CONSUMPTION ” 


It absolutely 


PITTSBURG 


Cuts at any 
point on 

s | 
tube. :: 


Does not bend or mar 








Get Catalogue of above and 
Steam Specialties. 


The Lagonda 
Damper Regulator 


Springfield, Ohio. 


controls damper in 





LONDON, ENGLAND 


THE LAGONDA MFG. CO., 


Boiler Cleaning Experts—at it 20 Years. 























“SHES A DANDY!” Said He. 


AND THE BEST 


| HAVE YET SEEN 


This was the exclamation of a prominent engineer the other day as he stepped back after 
examining one of his boilers upon which he had been testing 
THE BUCKEYE AUTOMATIC BOILER CLEANER 


Then he fished up a stub of a lead pencil and took the president of his company over to the little 
In black and white he showed the president that the cost of equipping the 


desk in the corner. 
entire plant with Buckeye Automatic Cleaners 
would be less than cost of a years supply 
of boiler compound, and said he, there will 
be no chemicals to injure the iron and more- 
over, the Buckeye Cleaner will last for years 
and cost nothing to maintain. Its only another 
case of producing economical results by the 
use of Automatic machinery. The president 
agreed and the boilers are being equipped by 


The 


Buckeye Boiler Skimmer Co. 
TOLEDO, OHIO 


We install them on trial 
Write to night for Catalogue 
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The Magic of the 


TTTTTTTT Ta iain 


Indestructible Blow-off Valve 





Any engineer can make two valves out of one if that 
one is a Cadman. The seats and discs are reversible. 
When either or both become worn, reverse them and 


you have a new valve. 
body from its position. 


And this without removing the 
Here’s a chance to save time, 


work and money. Grasp it today by writing for particulars. 


A. W. Cadman Mfg. Co. 
Oldest Brass Works in PITTSBURG, PA. 


\ LORD 
*SCRANTON 




















Forget the Past! 


Commence a new era by using Sterling Boiler Com- 
pound, a product of the twentieth century. It is the 
most effective and least injurious on the market, a 
new boiler compound of wonderful power, manufac- 
tured in powder form and unlike any other dry or 
liquid compound. It is entirely free from acids and 
therefore will not injure valves, valve discs, gum joints, 
rivet heads or other boiler fittings. It will prevent 
jitting, corrosion and the formation of new scale, and 
will soften old scale so that it can be readily washed 
out. Sterling Boiler Compound will not harden in 
the barrel. It is readily dissolved in warm water. 

It has been thoroughly tested, and is now being 
used by many of the most practical engineers in the 
United States and Canada. 

Sterling Boiler Compound is sold entirely on ap- 
proval, and if not satisfactory no charge will be made 
for same. Free samples gladly sent to any engineer 
applying. 

We are also manufacturers and patenters of the com- 
bination cap and lubricating pad, especially designed 
for applying grease on open journals in paper mills. 


Sterling Compound Co. 


Palmetto & Levick Streets. 
LAWNDALE, PHILADELPHIA, PA. 








As we have previously announced, the 
price of our course of Indicator Instruction 
will be $60.00, and this is the LAST 
CALL for the present low rate. 

Remember, we include with this course an 


INDICATOR 
y FREE 


=) Gia . of all further expense, and 

earge tt you can enroll for cash, or 
| is on installments of $5.00 per 
month and have the indica- 
tor to practice with while studying. Full 
particulars may be had by addressing 










A. G. Lippincott 


GENERAL MANAGER 
NDICATOR INSTRUCTION CO. 
Newark, N. J. 
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STYLE No. 260. 











THE GARLOCK 


are made for service. They are made 
to satisfy engineers and they do satisfy 
the best and most critical engineers in 
the world. Every reader of The 
Practical Engineer who wants to get 
the best, should try them. 


No. 260—Garlock solid ring 






PACKINGS 


A few styles of Garlock 
Packing are shown below and a great 
many others, specially constructed for 
every condition of packing service are 
shown in our new catalogue. Let us 
send you a copy of it. 








“tare ap) 
Vn pyle 
7 yas 








packing for pump cylinders 
and inside packed plungers. 
This is a most disagreeable 





and annoying place to pack, 
and every engineer will ap- 
preciate this packing for its 
durability. 

This packing has been used 
many years and is the only 
packing that will give satis- 
faction on boiling water and 








STYLE No. 232. 


No. 232—Garlock combination 
elevator packing has _ never 
been known to fail. The 
cut tells the whole story. It 
simply cannot fail. It is for 
both vertical and horizontal 
cylinders and will give satis- 





high pressure. 
If you are interested we will 
send you a sample set free. 


Sizes must be exact. 


No. 222—Garlock combination ring packing for air compressors. 


STYLE No. 285. 


faction whether the cylinder 
is in perfect alignment or not. 


Write for our new catalogue. 


This packing is specially con- 


structed to withstand the extreme dry heat of compressed air, and is therefore an excellent packing 


for either dry steam or gas. 


No. 285—This is the new Garlock extra oil proof, rubber insertion ring packing for gas compressors, 
oses it is vastly better than rubber rings, and by 


refrigerating machines, etc., for which ai 
practical tests has been found to outlast t 


THE GARLOCK PACKING Co. 
Main Office: Palmyra, N. Y., U.S.A. 


FACTORIES 


PALMYRA, N. Y. SAN FRANCISCO, CAL. 
DENVER, COLO. 


ATLANTA, GA. 
HAMBURG, GERMANY 


em many times. 


STORES 


Philadelphia Chicago St. Louis Palmyra, N. Y. 
New York Pittsburg Atlanta, Ga, San Francisco 
Boston Cleveland Denver Hamburg, Germany 
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Cigilant Water 
Feed Regulator 


THEY WILL PREVENT A 
DOSE OF WATER IN YOUR 
ENGINE CYLINDERS. 














Let us send you a list of users that 
you may investigate. Write 


CHAPLIN FULTON Mec. Co. 


32 PENN. AVE. PITTSBURG, PA. 














Remember :— 
This is STEAM TRAP season. 


If that old trap is wasting steam and 
not doing its work, replace it with the 
H. H. STEAM TRAP, and have no 


more trouble or expense. 
We guarantee it to give satisfaction 
or pay freight both ways. 


SEND FOR OUR CATALOG, 


JAMES McCREA & CO. 


Manufactures 
63 W. Washington St., 





CHICAGO 





SMALL KEY. 





LARGE VARIETY OF 
CIRCLE BRICK, 
Blooks and Tiles. 


















2 INCH. 





RIS# 


2 * 
€ 
e 
a 
JAMB. 









LZ J > 1 4 
‘ LARGE KEy. 


AND 


Cray RETO 


SKEW SIDA 


Fire Brick | 











SOAP. 





A 





SKEW END. 








** ARCH 


SUPERIOR 


QUALITS 





STRAIGHT. 
BULLHEAD. 


— 





























CIRCULATING AND EXHAUST 
FANS FOR VENTILATING 
PURPOSES 
If you are troubled with Heat, Steam, Smoke, 
or poisonous gases, this wheel will remove them 
Prices on Application. Send for Circular. 
JOSEPH CARR, Manufacturer 
132 N. Seventh St. Philadelphia 
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With Your Pumps ? 


YOU SHOULD USE THE 


Lubron Valve 


Will stand any pressure and out- 


Having Trouble 


Jast Three ordinary Valves. 

Not effected by Heat or Cold, 
Steam, Hot - Water, Brime or Ammonia. 

We will send a sample Valve Free for your name on a postal 
card, stating diameter of Valve, Size of Stud and Pressure of Pump 


THE LUBRON MFG. CO. 
88 BROAD STREET, BOSTON, MASS. 

















46 N. TWELFTH ST., PHILADELPHIA, PA. 









This Book Free 











Send us Three Subscriptions to The Practical 
Engineer at Fifty Cents each and we will 
send you Free a copy of 


Hand Book of Corliss 
Steam Engines 


BY FRANK WILLIAM SHILLITTO, JR. 


This book describes, in a comprehensive manner, the Erection of 
Steam Engines, the Adjustment of Corliss Valve Gear, and the 
Care and Management of Corliss Steam Engines. It is illus- 
trated by 64 Original Engravings. 200 Pages. 


Price, $1.00, or will be sent Free for a Club of Three Subscribers to 
The Practical Engineer at 50 cents each. 
We also have other books which we give as premiums for clubs of 
subscribers. 


AGENTS WANTED. We want a few good agents to solicit sub- 
scriptions for The Practical Engineer on 
liberal commission basis. Hustlers can make good money. Write 
for terms, stating qualifications, experience, etc. 

The Practical Engineer is the largest and best mechanical journal 
ever published anywhere in the world for fifty cents a year, and 
getting subscriptions for it is just like finding money. 
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Se 
W, F.. RUWELL 
ate w nderwood & establishe 
General Repairs to Corliss, Greene and Tee EAGLE RON WORKS ' oom ; 
other Steam Engines, 
Cylinders and Valve Seats r 
faoered is Pics Reilly & Fearon Co. 
manta aoe apiece 
teed strictly first class. MANUFACTURERS OF 
Office and Works, a - 
719-721 Engines, Boilers, Stacks and Tanks ¢ 
NOBLE STREET a : 
PHILADELPHIA General Machinists’ and Iron Founders & 
-_ a ; 1152-1164 NORTH THIRD STREET, PHILADELPHIA, PA. » 
- eas Complete Power Plants Steam Fitting Cylinders Bored in Position : 
We make a specialty : General Repairs to Ice Machinery, Engines Boi.ers, Pumps Etc. pA 
of Metallic Packing + 
or Piston Rods. i  D 
He James Gemmell Phen Rell a 43: 9 8 
BOTH ‘PHONES CYLINDERS OF ENGINES AND PUMPS 
E. FEARON & CO sas catia iii 
Engineers and Machinists JAC HINERY : a ALP Ih h 
110 OXFORD STREET . es 
PHILADELPHIA STACKS, TANKS i 
Engines, Pumps, Boilers and Electrical Machinery 
Textile, Dyeing, Chemical and Paint Machinery General Engineering Co 
REPAIRING AND JOBBING PROMPTLY ATTENDED TO Engineers, Boiler Makers, Blacksmiths 
es % J. Gemmell, Supt. Phila., Pa. 764 Swanson 8t. 














F.W.SCHILLER W.G.RICE Jos. F. SCHILLER ESTABLISHED 1871 


J. & G. RICH 


MacHINSTS. Fwcineens | General Machinists 
Special attention given to repairing. all makes of atrnee: aaoninne , 


STEAM-ENGINES &PUMPS. AND DEALERS IN MACHINERY 


Cylinders Rebored in position by special machinery. - 
Dynamo Commutators and Crank Shaft Journals turned off Especial Attention ‘Given to Repeiring ane 


without removal. Erecting Steam Engines, Pumps and other 
Makers of Special Self-Adjusting Cylinder Packing. Machinery, Shafting, Hangers, Pulleys, Etc. 


Estimates Given Cheerfully, All Work Guaranteed 
N. W. Cor. Sth and Locust Sts., Philadelphia, Pa. 






120 NORTH SIXTH STREET, PHILADELPHIA, PA. 
TELEPHONE 

















Px) e e e 

Steam and Gas Engine Repairing 

We send Portable Tools Cylinders, Valves, Ports, Straight and 

and Expert Machinists’ t REBORE Taper Crank Pin Holes etc., Reface 

nm ae Flat Valves, Turn off Crank Pins. 
NEW PISTONS, ALL STYLES, STEAM SPECIALTIES 
Emergency Repairs, Day or Night 














ESTIMATES FURNISHED ALL WORK GUARANTEED 
THE BRUGER & BLIND CO., “Since 
BELL N © | Telephones 511 and 513 Master Street, Philadelphia 


KEYSTONE BELT PUMP 
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HIGH PRESSURE FITTINGS 


MADE OF 


OPEN HEARTH STEEL CASTINGS 





ese Benoni 9 6 


4 
if 
u 





We Furnish these Fittings complete including All Facing, Drilling, Etc. 
All Castings Tested to 1000 lbs., Hydraulic Pressure if desired. 


MANUFACTURED BY 


Diamond Drill G Machine Co., Mill Street, Birdsboro, Pa. 





Walsh Metal Face Packing Walsh Combination Gaskets 


Adapted to all kinds of Steam and Water Packing. Will WILL NOT BLOW OUT 
not cut Rods, will not wear rods to shoulder, will not harden ar 
under compression. More durable than fibrous packing. Less 
friction, as it is lubricant of itself. For packing engines, steam 
hammers, cranes, valves, expansion joints, pumps, elevators, 
accumulators, hot-water plunger pumps, etc. Cotton, Linen 
and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS a Speciality 


: bed Walsh Packing Co. 


a ee 1118 and 1120 S. Seventh St., Philadelphia, Pa. <The Cheapest Gasket Made.” 


C—Open space to avoid butting when cover is worn off. A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and Rainbow Rubber as 
D-—Section of metal cut out at C. shown in cut. Made different widths and thicknesses for man and hand hole Gaskets. 
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NE of these ‘‘ EUREKA ” Girl Photographs in standing position 9 inches high will 

be found on inside of cover of each box of EUREKA, shipped after January Ist. 
for about 4 months. Directions for cutting out and suggestion for hanging are given. 
The three hanging together will make an attractive group. 


TO OUR ENGINEER FRIENDS 


Be sure you get GENUINE “EUREKA” PACKING a desperate effort is being 
made to substitute an IMITATION. Refuse it. Look for the trade mark. 





TO-DAY more high grade Engineers are demanded—more is de- 
manded of them. The man who can get the most out of his engine 
can get the most out of his employer. 

The ROBERTSON-THOMPSON INDICATOR will push you a 
along more than anything else and the low price and easy terms with 
satisfactory references places it within easy reach. 








PROTECT your engine against water and your boiler against oil with a 
HINE SEPARATOR. They are not only the best because the cheapest, 
but the cheapest because the best. 





REMEMBER 


WE MANUFACTURE AND SELL 


SPENCER DAMPER REGULATOR ROBERTSON SHAKING GRATE 
WILLIS PLANIMETER VICTOR REDUCING WHEEL 
ROBERTSON EXHAUST HEAD ROBERTSON FEED WATER HEATER 


Jas. L. Robertson & Sons 


205 Fulton Street NEW YORK 
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Don’t you know you are 
wasting money all the time 
you are running your boilers 


with muddy and scale 


SAY! 


Te ee 


forming water. 





Why 


our catalogue 


us for 


and full 


not write 


information ? 


ee eee eee eee SS SSS SV Te Se ee SE Se Se ES ST SST SS ST TSS 


AMERICAN 
WATER SOFTENER 60., 


Mutual Life Building 
Philadelphia, Pa. 


Western Office 
Outlook Building, Columbus, Ohio. 


U.S. A. 
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It costs us one centa pound to 
mail The Practical Engineer. It 
would cost you One Hundred and 
Fifty Dollars to send a postal card 
to each of our readers—if::you 
had their names. 








Rt BELTING 


For Main Driving and General Use 
IS A DISTINCT ECONOMY 


over any other belting. We will gladly furnish practical 
proof of this. 


MAIN BELTING COMPANY 


40 Pearl St., Buffalo, 
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55-57 Market St., Chicago. 120 Pearl St., Boston. 


..FOR OVER 14 YEARS... 


the registered trade mark BROTHERHOOD has been recognized the world 
over, as the sign of the best overalls made; best in material, cut, workman- 
ship, hence best in comfort, neatness, service. Made by the only overall 
manufacturer who has worn overalls himself, they are made so good that you 
are sure to demand them always after a trial. Why not try them? Asa 
matter of consistent principle or from motives of selfish economy, either 
way, you should wear the 


Brotherhood®*: 
Overalls 


H S Peters THE BROTHERHOOD MAN 


WHO HAS RAISED THE 
Member of B.L.F. 3 and B.L.E. 171 STANDARD OF OVERALLS 
—MANUFACTURER— 


DOVER .. NEW JERSEY : ce ae R 3 : 

McNELLEY’S 
AMERICAN 

BOILER COMPOUND 


Our compound is the resu:, ef years of experiments by an engineer of 
long experience, assisted by eanert chemists. 

American Boiler Compounc not only completely removes all scale and 
incrustation in the boiler, but prevents new from forming, and will, if 
properly used, keep the boiler stwolutely -lean and free from all forms of 
corrosion, such as pitting, grooving, honeycombing. 

Send Sample of Water aad Sample of 5cale if Convenient. 

We will be pleased to hear “om engineers who will secure trade for 

us. When writing for informatioa address 


J. McNelley, Dept. Mgr., 35 Poplar St., Phila. 
SOLD THROUGH 


SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, - - + Philadelphia, Pa. 


1219-39 Carpenter St., Philadelphia. 
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.« C, McNELLEY 
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‘GLADIATO 
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NEW JERSEY ASBESTOS CO. 


” Asbesto-Metallic 
High-Pressure 


CAMDEN, N. J. 


PACKING 


It is not merely a piece of Packing cut the required 
length and pressed to shape on a mandrel, but is molded 
in steel dies under hydraulic pressure until it is almost 
as solid as metal. 


They are composed of the same material as the 
Famous “ Gladiator’ Asbesto-Metallic Packing. 
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SEE How SIMPLE It Is 








Hi 











Mullins Automatic Controller 
for Boiler Feed Pumps 


is a simple thing but in its simplicity lies its absolute reliability. 
We want you to remember that this Controller is AUTOMATIC— 
that it does the right thing at the right time, without any prompting 
on the part of the engineer or water tender. 


No more high water on low fires, or low water on high fires. 
It effects an efficiency in water feeding that it is impossible to 


obtain with any other existing method. 
There is no device or method in the world that equals or even 


approaches this in points of Economy, Safety, Durability or Simplicity, in 


regulating feed-water pressure. 
Bulletin A, free for the asking, will convince any man of the 


truth of the above statement—Send for it now. 


THE FEDERAL VALVE 











co. 
2534 Western Ave. SEATTLE, WASH. 











Foster Class “W” Valve 


is pre-eminently the best pressure regulator in it’s class, 
is as sensitive as a nerve, and as accurate as time itself; 
built, however, without weights or levers ; nothing to 
get out of order; once adjusted it will maintain a con- 
stant delivery pressure, regardless of variation in initial 
or boiler pressure. 

For further details of Low Pressure Regulators, 
Pump Govenors, Non-Return Stop Valves. Float 
Valves and other FOSTER APPLIANCES see a 
Foster Catalog. 

FOSTER ENGINEERING CO. 
NEWARK, N. J 








O. F. Zurn J.D. Kelley 


J. M. Zurn 5 LU ee N C. Curran 


HIGH-GRADE O 
LUBRICATING OILS AND GREASES 


PEERLESS Boiler Cleaning Compounds 
Our First and Last Consideration is QUALITY 


23 & 25 S. Fifth ST., PHILADELPHIA 

















If you want the best get Gould’s 
aeenchabnoane ee Steam and Water 
= inate 





“ae 
ere =—éF 


RING PACKING 


In ordering give EXACT diameter (| 
of stuffing box and piston rod or Ps <S e 
valve stem. 4g 

See that our name and wi 
trademark is on every on 
package. 


Packing Co. 


E. Cambridge, Mass. gEGisTERED TRADE MARK 
















Albion Chipman, Treas. East Cambridge, Mass. 











POWELL’S 
** White Star ”” 


Regrinding 
Reversible 
Seat Valves 


have a longer life and are 

easier to repair than any Ay 

valve made. a 
They are sold with a! 

guarantee of satisfaction ay 

or your money refunded. 
Try one. 


Wrought Iron Pipe 


Not Steel 








Cut to any-size-and for-any purpose. Prompt Shipments to any part 
of the world guaranteed 


Engineers’ Supplies and Steam Fitters’ Tools 


C. J. Rainear & Co. 


No. 518 ARCH ST. - - Philadelphia 
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PHOTOGRAPH OF PACKING TAKEN FROM A 
STUFFING BOX OF FOUR INCH ROD 


The Packing that lasts as long as the Engine 


LARKIN’S 
SELF-LUBRICATING METALLIC PACKING 


Can’t blow out or burn—pliable and elastic—reduces 
friction—will not scratch or corrode the rod—always 
fits and any body can fit it. It’s the handiest, most 
durable and most economical packing. 

SOLD ON A GUARANTEE. ASK FOR BOOK. 


Pennsylvania Electrical&Railway Supply Co. 


General Sales Agents 


PITTSBURGH, PA., U.S. A. 


THE HOLLAND COMPANY, Chicago, Ill., and San Francisco, Cal. 
W. G. BEAMER, Beaumont, Texas. E. A. KNOWLTON, Boston, Mass. 
A. H. TRUAX, Ripley, Tenn. G. $. GRANNIS, New Haven, Conn. 
W. J. SHIVERS, Macon, Ga. A. E. WILLSON, Indianapolis, Ind. 
C. M. BLAIR, Tidioute, Pa. W. S. MALONE, Lisbon, Ohio. 
. StC. DUNSTAN, Auburn, Ala. J. D. HOLDERMAN, Somerset, Ky. 
WILLIAM MARTIN, 10 Barclay Street. 








OUR PATENTED MINERAL WOOL 


PIPE COVERING 


AND 


Copper Gaskets 


They Save Steam and 
Make Absolutely 
Tight Joints 


United States Mineral Wool Co. 


143 LIBERTY STREET, NEV YORK 
BEST AND CHEAPEST SAMPLES FREE 

















A GOOD BOOK 


ENGINEERING PRACTICE AND THEORY 


This is an instruction book for engineers .in charge 
of steam plants. It is practical and in comprehensive 
language. It covers the whole field of steam engineering 
practice and it alsocontains 200 questions such as an engineer 
is likely to be asked when being examined for license. 

Size five by seven and a half. 184 pages. Price $1.00. 
Postage paid to any address. Third edition now ready. 
Write for a copy today. 


W. H. WAKEMAN 
64 HENRY STREET NEW HAVEN, CONN. 


Descriptive Circular will be sent upon request. 

















No better way to clinch an argument 
than to submit indisputable facts 


Black Squadron 
Four Wedge Ring Packing 


is easier to place in a stuffing box, will last longer, will keep the rod 
in better condition and will cost less in the end than any other 
packing made. 


We claim that 


It is possible you don’t believe this. Very 
well, any engineer who will write us a line or two 
just giving name and address will receive a supply of 

BLACK SQUADRON 


FREE OF COST, all charges prepaid ; and with 
it we will also send a valuable Engineer's book, 
giving other facts, good for any engineer to know. 


BOOK IS FREE ALSO 


CANCOS MANUFACTURING CO. 
146 N. Second Street, 
Philadelphia, Pa. 


Perfect Pumps 


We devote all ourenergies to the manufacture of pumps— 
the best boiler-feed pumps on the market—a pump that 
won’t kick—a pump that will stand more severe service 
than any other. In this vicinity our feed pumps are 
extensively used, and as exacting service is required in 
the mining field as is met with anywhere. 


write for our New Catalogue 


Lackawanna Pump Works 
Walnut St. G Capouse Ave., SCRANTON, PA. 
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Stop-a-Leak § 


Smith-Clamp. 


YOUR DEALER OR 
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if not properly done, in any plant, will cause the engineer a great deal of trouble, and 


his employer unnecessary expense. 


Many years of practical experience and a force of 


competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, 


‘Phones: Bell-Walinut 1271 a 


Shop, 726 Sansom Street, Philadelphia, Pa. 


JOBBING A SPECIALTY - 











RED SEAL 
BOILER 
COMPOUND 


REGISTERED TRADE MARK 





Office; 1215 Filbert Street, - 


Circulars, Prices and Directions Furnished on Application 


WRITE FOR TERMS 


THE CHERRY CHEMICAL COMPANY 


iMANUFACTURERS 


Agents Wanted Everywhere 


Philadelphia, Pa. 








Last month the Federal Valve Co., of Seattle, 


Wash., occupied this space. 


This month their 


advertisement occupies a larger space on another 


page. 


If any reader has a device of equal merit 


which he desires to bring to the attention of 15000 
of the best stationary engineers in America. It 
will pay him to use this space next month. 





DELIVERY 





S. Main Street, 


for raising water from deep wells, mines or 
pits; filling or emptying tanks; raising and 
transferring liquids, hot or cold, in tanneries, 
dye-houses, etc., is not surpassed. 


SEND FOR CATALOGUE. 


The Ohio Injector Co. 


WADSWORTH, OHIO. 
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YOU MR. PLANT OPERATOR— 
Why do you delay ordering the 


CROSS OIL FILTER 


from the 
largest manufacturers in the 


By testimonials 


world we have demonstrated 
to you the CROSS OIL 
FILTER WILL SAVE % 
THE COST OF OIL, 

and is 
method of filtering and pur- 


the most perfect 


fying lubricating oils. 
The filter is sent anywhere 
on thirty days trial. Don't 


delay longer to accept this offer. 

*“ The Cross Oil Filter is giving perfect satisfaction 
in every respect."’—lIola (Kan.) Portland Cement 
Company. 


THE BURT MFG. CO. 


Largest Manufacturers of Oil Filters in the world. 


204 Main St.. Akron, Ohio, U. S. A. 


Also supplied by Oil Companies, Engine Builders, 
Dealers, and Power Contractors. 


FAIRBANKS CO 


Sole Agents for Philadelphia. 








It costs us one cent a !pound to 
mail The Practical Engineer. 
It would cost you One Hundred 
and Fifty Dollars to send a 
postal card to each of our 
readers,—if you had their names 





GET THE BEST 
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Reliable nif’ 4 —— Shoold Office 


WEBSTERS | DICTIONARY. 


INTERNATIONAL 


The New and Enlarged 
Edition Contains 


25,000 New Words 


New Gazetteer of the World 
with more than 25,000 titles, based on the 
latest census returns. 

New Biographical Dictionary 
containing the names of over 10,000 noted 
persons, date of birth, death, etc. 


Edited by W. T. HARRIS, Ph.D., LL.D., 
United States Commissioner of Education. 


2380 Quarto Pages 





New Plates. 6000 Illustrations. 
NeededinEveryHome 
Also Webster’s Collegiate Dictionary with 
1116 Pages, 1400 Illustrations, Size: 7x10x25¢ in, 
A Special Thin Paper Edition De Luxe 
is printed from the same plates as regular edition. It 
has limp covers and frente sean Size: 5634x85¢x1%4 in. 
FREE, “‘ A Test in Pronunciation,” instruo- 
tive and entertaining. 
illustratei pamphlets, 
G. 6 C. MERRIAM CO., 
Publishers, Springfield, Mass. 
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Simple Trap is 
The Wright 
“Emergency ” 
Steam Trap 



























If necessary, you 







can renew the 






valve seats in five 






minutes time with 






out disconnecting 
trap, or even taking the cover off. 






Removing an iron plug with a wrench, and the valve 
seats by means of a screw-driver, does the work. 







Perfect operation guaranteed on varying steam pressures 
up to 250 Ibs., without requiring special adjustments or 





change of valves. 


LET US SEND DETAILS 












WRIGHT MANUFACTURING CO. 
72 Woodbridge Street DETROIT, MICH., U. S. A. 
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Heintz 
Steam Savers 


When properly installed—and we furnish plans and 
instructions without charge—the Heintz will save at the coal 
pile, its cost several times a year, besides increasing greatly 
the efficiency of any heating system or steam controlled 
apparatus to which it may be attached. 

Reliable, accurate, durable, no floats, no complications, 
just results. Guaranteed or no pay. 


WRITE FOR BOOKLET ‘‘4”"’ 


William S. Haines Co. 
136 SOUTH FOURTH STREET, PHILADELPHIA 


Pacific Coast Agents, California Engineering and !Construction Co. 
RIALTO BUILDING, SAN FRANCISCO, CAL. 














22-24-26 S. Canal Street, CHICAGO, ILL. 





Our Guarantee 


“We guarantee that each and every 
Hancock Globe, Angle 60° and Cross 
Valve with our Monogram on it, has been 
tested with 1000 pounds water. pressure 
and found tight before leaving our works.” 


WRITE FOR OUR NEW VALVE BOOK 


The Hancock Inspirator Co. 


85-87-89 Liberty Street, NEW YORK CITY. 


Hancock Valve 


MADE IN ONE GRADE _ONLY 
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Distributing Agents 

John S. Latta & Co., Phila. Oil Well Supply Co., Bradferd Pa. 
Aumen Machinery & Supply Co., Baltimore. 

PittsburgGage&SupplyCo. Pittsburgh. Industrial SupplyCo.Wiimington 


Dickerman 


Inventor 









THE CARR PUMP GOVERNOR 


Superior to - we governor 
on the market “ ecause the 


cylinder will not “LIME, Prevents 





the pump oe RACING in case of a bursted 


main or hose, Fitted with Renewable Com- 

—. Valve and Seats, Regulation perfect. 
specially adopted for Fire and Water Works 

Pumps, Send for catalogue, 30 days trial. 


E. M. CARR, 


NEW CASTLE, IND., U. S. A. 








IMPROVED 






The Simplest and Closest Damper Regulator. 
Manufactured by 


J.E.Lonergan &Co. 
ait RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 

Old Kellam Regulators Repaired. 





Mention this paper ity your a 
is prompted by the sight this 
advertisement. Catalogue D free 
on application. 











63 W. Washington Street, 





The Climax Steam Joint Clamp 


Operates on the same 
principle as a gland and 
stuffing box. ‘The pack- 
ing being confined is 
forced to the leak without 
crowding out between 
face of fitting and face of 
clamp. You cannot make 
= a permanent repair unless 
F clamp has containing ring. 


Send for our CATA- 
LOG showing other 
money-saving devices. 


JAMES McCREA & co., Manufacturers 
CHICAGO 








ENGINEERS SEE FREE OFFER 








MR. JOHN T. LINDSTROM. 
Allentown, Pa. 





Dear Sir :— 


W. H. STOKES MILLING CO. 
WATERTOWN, S. D. 


We are very much pleased with your Corliss Valve Steam Trap, so much as that we wish you to send 
us Two more exactly like it, you have marked it No.2 on your bill, and we want this piped, one for one inch, 
and one for 1-4 inch. 

Kindly send them forward as soon as possible. 
worthy of the name. 


This is the only Trap we have ever seen that is 
Very truly yours, 

W. H. STOKES, Milling Co. 
W. H. Stokes, President. 
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SEND FOR BOOKLET, C. 


PACIFIC COAST AGENTS 


MADISON MERCANTILE CoO., 
San Francisco, Cal. 


Now is the time to look after your Steam Heating System, get 
a good reliable Steam Trap and be through with Repairing Traps again 
the coming winter. 

THE LINDSTROMS, CORLISS VALVE STEAM TRAP WILL GIVE 
YOU REST, AND KEEP THE WATER. OUT OF THE PIPES WITHOUT 
WAISTING ANY STEAM. 


A Blue Pnnt Showing how to Set Valves on Corliss 
Engines Simple and Compound with One and Two Eccen- 
trics FREE with every Steam Trap Order. 


CYLINDERS REBORED 


Expert Machinists sent to all parts of the country with Special Portable 
Tools to Rebore Cylinders in their present position from 4 inches to 80 
inches in Diameter, No matter what the trouble is with your Engine or 
Pumps we can help you. 


JOHN T. LINDSTROM 
214-216 S. Third Street ALLENTOWN, PA. 
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INE CHANCE 
For Increasing Your Inco 


Henry C. Tulley 


HANDBOOK 
ON 


ENGINEERING 


Wainwright Building, ST. LOUIS, MO. 
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A COMPLETE STUDY IN STEAM AND ELECTRICAL ENGINEERING—A VALUABLE LIBRARY 
FOR STUDY AND REFERENCE, GIVING THE COMPLETE PRACTIC OF 
ENGINEERING. 





Vv 


The man who studies this book with the determination to fit himself for a better position and higher 
salary will not be disappointed. The man who wants it at his elbow to set him straight when in doubt, will get 
his three-fifty back, with compound interest, a good many times in a year. No man knows so much about En- 
gineering that he cannot learn something from this book; no man knows so little on the subject that he cannot 
understand and benefit by its teachings. Over fifteen thousand of these books sold. Each book was sold subject 
to approval, and but two have been returned. 

It has been especially made for the Consulting Electrical and Steam Engineer, for the Civil and 
Hydraulic Engineer, for the steam user, the man at the throttle and in the boiler-room; for the man who is am- 
bitious to rise out of his present condition up to a better position and higher salary. Tulley’s book is a book of 
990 pages and 4oo illustrations. It goes into every question in steam and electrical engineering exhaustively. 
It sells for $3.50, and if you think it isn’t worth the $3.50 after you've looked it over, you.can have your cash 
back. 

It is thoroughly reliable and practical; it is not only a guide, but a teacher. 

As a reference and text-book it is the fullest, latest and best authority on the market. 

IT TEACHES— 

The art of erecting engines and setting them in line so as to work smoothly and correctly. 

The setting of valves on single and double eccentric long-range Corliss Engines, and setting the 
valves on all kinds of engines. , 

The operation, care and management of steam pumps; how to set the valves on the different kind 
of steam pumps, also the care and handling of injectors and inspirators. 

Direct currents for lighting, alternating currents for arc-lighting, two and three-phase currents 
fully illustrated and explained with about fifty illustrations and seventy-five pages. ; 

Care and management of steam engines and boilers. Art of erecting shafting and pulleys. Appli- 
cation of electricity to purposes of lighting and motive power. Principles which regulate the movements of 
the electric current. Construction of dynamos and motors, and the practical details regarding the care 
and management of electric plants. Safeguards necessary to be observed in handling electric machinery. 


The care and handling of compound condensing engines. 


Adjusting the valves on a compound condensing engine so as 
to get the proper amount of compression. ORDER COUPON 





Fold a $2.00 bill in this Coupon, mail to-day to 


Changing from non-condensing to compound condensing. H. C. Tulley, Wainwright Bldg., St, Louis, Mo. 
Rules for conducting evaporated tests on boilers. I accept your offer to send me, express prepaid, 
How to Indicator an engine. one of Tulley’s Hand-Books, price, $3.50; $2.00 
How to read cards. It gives some Practical Questions on first payment, the balance, $1.50, I agree to 


remit in 50c. monthly instalments ; Express money 


usually asked of Engineers when applying for License. 
order or stamps. 


TULLEY’Ss HANDBOOK ON ENGINEERING is sold with 
the distinct understanding that if it is not satisfactory it may be returned oo 
and your money will be refunded. 

You may order it, examine it, criticise it, and if it is not 
what you want, you may return it and receive your money back. Pract, Bag. — 


Street City 
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Fine Calendar Free 


Every engineer sending us the coupon and a sample 
of scale from one of his boilers will receive a handsome 
leather calendar free. _ Accepting this offer obligates you 
in no way. We want to know against what feed water 
conditions you are struggling. With this information we 
can give you some pointers on engine-room comfort—can 
prove to you that 


lord’s Boiler Compounds 


will save coal shoveling and repair jobs. Our method of 











4 
treating feed water is the only sure way of removing fi 
old and preventing new scale formation, because we , 
treat every boiler individually. It takes an enor- of ®& } 

Bi Geo. W. : 
mous plant to prepare special compounds for Lord Co. : 
every boiler, but we can do it because we 2238-50 

° , ° - "N. 9th Street, : 

have the largest plant of its kind in the °° Philadelphia, Pa. 
world. Send the scale today and re- - kits nna : 
ceive the leather cal- eee Garg, cercate of al : 

f° ysis and the calendar a 

endar and val- rol Number of botlersinuse___ : 

e & Capacity of each botler_ See erin ie ci 

uable inform- or Frequency of cleaning botlers__ : 

‘ ro Frequency of opening the blow-off during & 

ation by rs working hours River or other : 

° source of water supply . 

retu r n Pd Botlers are used about hours out of 24 : 

~ Botler compound now used sine ° 





mail, Pr few 
Fe Street and Number _ 
? 5) a a ee 








« . . 
o Firm's Name __ — 


2” Pract. Eng. Date itt ieia as 
SSSSSSSSSSSSSeees seeeeses SSeSeeeeesseeeesaes Seseeeesseeaes 








Lord, Scrantoa, 
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eee ‘ : BERRYMAN 

¢ Start The New Year Right ¢ Feed Water Heaters and 
¢  TreatYour Boilers Right 3 Purifiers 

$ : + WATER TUBE AND STEAM TUBE 

x And Read What Others Write * Cast Iron or Steel Shells. ‘‘U"’ Shaped Seamless Drawn Brass Tubes 
$ ia ieee 4 We Build Heaters for Every Purpose and Condition 

; CONTINENTAL sila on. is + THE KELLEY PATENT 

4 oF  Paleiteann. biden: + IMPROVED BERRYMAN WATER TUBE 
+ ala nina - FEED WATER HEATER AND PURIFIER: 
a shet aver the Bre and thik by the net Peg atin wae = Benj. F, Kelley & Son - Makers 
$ ed seer : 91 Liberty Street, NEW YORK 

4 Engr. Concord Water Works and Light Plant. om 

a 4 

2 WHAT WE CAN DO FOR OTHERS— + B E 4 RY ve A N 
+ WE CAN DO FOR YOU = EEED WATER 

4 + 

: : 

¢ No Cure, No Pay—That's our way ¢ HEATERS 

4 DON’T WONDER,—ASK 4 PATTERSON 

: : 

? Continental Chemical Co. EXHAUST HEADS 

% 2923 N. Broad Street innmmgee sol gm ils bo retuned 

: Analytical C hemists and Manujacturers of + [We never had one come back ; 

+ Boiler Compounds. : FRANK L. PATTERSON &CO., ‘au~ 





Girard Trust Bldg., Phila. 23 Dey St., New York 


To 
Any 
Engineer 


A TABOR 
ENDENT writes us as follows: CROSBY OR 
A MILL SUPERINT cotatcen: 
THOMPSON 


“T used your sample and was greatly pleased 





| 











oe , i Its. I send Also 500 other things including every article, tool or 
with it. It’s neat and I get quick result : device an engineer may want. For Free premium list 
you a dollar out of my own pocket because I like and full particulars regarding this remarkable offer, fill 


the Dressing so well. Have been all over New out and mail us the coupon below. 


England, loom fixer, overseer and Superintendent FRA N CE PAC Kl N G CO. ._— 
for the past four years and yours is the best Belt State Road, Tacony, Philadelphia 

Dressing I ever used.” MANUFACTURERS OF 

METALLIC, FIBROUS anp SHEET PACKINGS 





Call on your Dealer. If he refuses to furnish you with 





a free sample, we will, if in your letter to us you give Tear OFF Here 


Date, 1904, 





us his name and Street address. FRANCE PACKING Co., 
State Rd., Tacony, Philad’a. 
Gentlemen: 
Kindly send me premium list and full particulars regarding the in- 
dicators and other articles you are giving to engineers. 


Stephenson Mfg. Co. epee 
ALBANY, N. Y. My address is <n ah 


I am employed by 











Give Complete Address. 
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The Gleaner represents the acme of per- 
fection in feed water heating. 


THE 


Davis Triplex Power Pump 


is a perfect type of the vertical triplex belt 
driven pump. 


MANUFACTURERS OF 
The “Berryman” Feed Water Heater 
and Purifier. 


I. B. DAVIS & SON, HARTFORD, CONN. 


WRITE FOR CATALOGUE, ETC., TO aie / 


THOS. McADOO, 125 N. ath st., Phitadeipnia 





THE AMERICAN STANDARD 
COPPER COIL FEED WATER HEATER 


Simplicity! 
Strength! 
Economy! 

A Money Saver! 


It gives so little trouble that 
one of our customers, who has 
used one for three years, had 
forgotten that he had it when we 
asked him the other day how it 
was doing. He called in the 
engineer, who said it hadn't 
been touched since it was put in 
and was still heating the water 
to 210 degrees. 


That’s the kind of a Heater 
you want, 


Write for Catalogue 
No. 100 P 


The Whitlock Coil Pipe Co. 
HARTFORD : CONNECTICUT 














ROGERS’ 
Machinists’ Library 








LIST 


The Progressive Machinist - $2, 
The Advanced Machinist - 2. 
Mechanical Drawing and Design x 








SEND POSTAL FOR MACHINISTS’ LIBRARY 





ROGERS 
DRAWING @ 
RIND 
DESIGN 





Each of the books in the Library is a complete treatise in 
itself and can be purchased separately at price above named. 


: PLAN of WORK 


The three volumes composing the “Machinists’ Library” 
have been issued just long enough to receive the most hearty 
approval of the best representatives of the Engineering and Me- 
chanical world. 

The books composing the library are intended to be: educa- 
tional, and progressing from the simple to the more complex sub- 
jects; plain books for those already engaged, or soon to be, in 
the practical application of the theory of mechanics; each vol- 
ume is complete in itself, while progressive in the series. The 
books are each supplied with a ready reference index, which 
enables the quick use of their contents. 

The volumes are strongly and handsomely bound in black 
cloth, with titles and edges in gold; they contain 1,204 pages, 
1,244 illustrations, many of which are full pages, with 3,000 
ready references; they are printed on fine surface paper with 
large, clear type. Each book stands 814 inches in height, and 
the three packed for shipment weigh over 714 lbs. No works of 
equal value have ever been offered to the machinists’ and allied 
trades, and no one, from the Superintendent and Owner to the 
Apprentice, can afford, considering the price and terms, to be 
without them. 


MONTHLY PAYMENT PLAN 


Rogers’ Library is supplied whenever desired on easy terms. 
Upon receipt of one dollar, and agreement to remit the same 
amount each month for six months, and accompanied by the name 
of one or two persons of whom inquiry could be made if desired, 
regarding subscriber’s reputation for keeping business promises, 
the set will be shipped to any part of the world with all trans- 
portation charges prepaid. 

















CUT OUT AND MAIL TO-DAY 
I accept your offer to supply me with ROGERS’ 
MACHINIST'S LIBRARY (3 vols.) for $7. Enclosed 
find $1 as first payment; the balance I agree to remit in $1 
monthly installments. 
Name Occupation 
Address 


_ You are at Liberty to consult the person named below as to my reputation for 
keeping business promises. 


Name_ 


Address 
P. E. 





Occupation 














THEO. AUDEL & CO. 
Educational Book Publishers 


63 Fifth Avenue - - . NEW YORK 
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Sweet’s Separatory 








Our steam separators de- 
liver steam containing less 
than one half of one per 
cent. of water. 


Our oil separators remove 
99 per cent. of the oil. 

We can prove they do it 
and give good reasons why. 


| In addition they have size 
i| and are machines. 


Made in all styles, also 
make Exhaust Heads and 
Steam Traps. 





Direct Separator Co. 


220 Marcellus Street 


New York 


Syracuse Ee 

















WHICH IT 





FLANGED 
ja NOZZLE 








By 





421 HOUSEMAN BUILDING 


The Simonds Steam Receiver and Separator 


iS BUILT TO 
FIT ALL CON- 
DITIONS OF 
PIPE CONNEC- 
TIONS, AND 
EACH IS POR- 
TIONED TO} 
THE COND 'IH- 
TIONS UNDER 


TO OPERATE. 


Manufactured 


FRANK A. SIMONDS 





AT THE WORLD'S FAIR 


Baum Steam Separators 


STANDARD FORM 


VACCUM STYLE 


Protect 6,500 
H. P. Engines. 


Baum Vacuum 
Oil Separators 


Purify and Exhaust 
from same Engines 
Can be seen in operation, Blocks 45, 
46, 50, Machinery Hall. Our 
Exhibit, Bock 22 Machinery Hall. 


Send for catalog. 





Oil Extractor 


BAUM SEPARATOR & MACHINE CO, "siz! sin te 
MANHEIM, 











Practical Ammonia Refrigeration 
By REDWOOD 
A practical American handbook for engineers 
and helpers in charge of ice plants. _I'lustrated, 
cloth. By mail, $1.00, or will be sent free as 


premium for a club of three subscribers to 
The Practical Engineer, at 50 cts. each, address 


THE PRACTICAL ENGINEER 
46 N. Twelfth St. 


Philadelphia 
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GRAND RAPIDS, MICH. 
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ILLIAM MILLIGAN Phones: (cnet want71 226 Sansom Street, Phila., Pa. 


‘a = 





Manufacturers’ Agents for | SOLE AGENT for Pennsylvania sed Tas 


Philadelphia, representing the and Southern New Jersey and 
Delaware for the 


Watts Regulator Co.}  stiitman. 








Manufacturers of Steam Appliances, CARMICHAEL 

Steam Regulators, Water Regulators IMPROVED ; 

and Pump Regulators, Steam Traps, DAMPER 2 

Boiler Oil Feeders Reducing Wheels. REGULATOR tenant Send for prices and circu- 
(10 IMPROVEMENTS) Fn ig hd lars as above. 


wevvuvewwewuewevwwwvwewvevewTrVvrervrwwwe 
wwwvv-eeeeeeeerreeeeweeeeeeuwe™ 
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YOU CAN’T LOSE- 


Our plan is so simple and fair and square that you can’t lose. 


Universal Belt & Pulley Reg. Co. Brooklyn, Mar. 15, 1904. 
New York 
GENTLEMEN :—The covering which you put on our pulleys at our factory, 28 & 30 Rodney Street, Brooklyn, has proved eminently 
satisfactory. Prior to its being put on one of the motors which drove the line shafting had to be set at an angle in order to keep the belt on the 
pulley. Since the application of your covering the motor has been squared up and is running perfectly straight. 
We take great pleasure in recommending the covering. Yours truly, 
WATERBURY & CO.——Per Geo. W. Nock. 


THE UNIVERSAL BELT AND PULLEY REGULATOR 


is sold on a thirty day trial. Can anything be fairer than that? It is guaranteed to last five years. Pulleys re-covered free of charge if 
worn off before end of time stated. For either iron or wooden pulleys. It's to prevent slipping too. Send us the size of the pulley you wish 
to cover and we will give price of work complete. 


235 Lexington Avenue, Universal Belt and Pulley Regulator Co. © New york city 














TWO GOOD BOOKS, FREE 


Algebra Self-Taught Ammonia Refrigeration 


By W. P. HIGGS 








A practical handbook for engineers in 

This is a most excellent book that com- charge of ice plants. It is fully illustrated and 
mences at the very beginning and goes step 
by step from one stage to another. It is 


contains numerous tables. The tables alone 


; , ; are worth the price of the book for reference 
simply written and easily understood. 


Every young engineer should have one of 
these books. Thestudy of Algebra is intensly 
interesting and a knowledge of it is a valuable and comprehensive language and is printed in 


possession. large clear type. 


purposes. It is fully indexed so that any 


detail may be found at a glance. It is in plain 








Either of the above books will be given free for a Club of Three Annual Subscriptions to The 
Practical Engineer at Fifty Cents Each, or both of them for Six Subscriptions. 

One copy of either book and One Year Subscription for One Dollar. 

This is an exceptional opportunity, and every engineer should take advantage of it while 


the books last. 
THE PRACTICAL ENGINEER 


46 NORTH TWELFTH STREET PHILADELPHIA, PA. 
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THAT HAPPY EXPRESSION 


denotes the absolute satisfaction which every 
PENBERTHY AUTOMATIC INJECTOR 
gives to the user 


For over 18 years, the Penberthy has been known 
among the engineers of the country as the world’s 
standard injector. No injector is allowed to leave the 
factory until it has been tested on actual boiler service, 
and proven its right to bear the Penberthy trade mark, 
which is our guarantee of satisfaction. It combines 
reliability, durability and economy. Its simplicity of 
construction gives free access to parts and renders 
necessary repairs easy. ; 

THE “SUCCESS” VACUUM AUTOMATIC 

WATER GAGE, 

This gage is the only one in existence where the 
automatic valve in lower arm is closed by vacuum, is 
agitated and will not seat when gage is blown off. 
The prejudice caused by heretofore imperfect valves 
should be removed at once, after examining this per- 
fect gage. 





We manufacture a line of engine-room Specialties that every engineer should know about. 
Our catalog gives full particulars. Write for it. 


Penberthy Injector Co. 


344 HOLDEN AVENUE Largest Manufacturers of Injectors in the world DETROIT, MICH., U.S.A. 


P. S.—We send the Penberthy Bulletin for three months free on request. 


GET ONE FREE 


Put it on your boiler, and give it a good trial for 
a month; if it gives you absolute satisfaction, 
keep it, and pay for it, otherwise send it back at 
our expense, 


Penberthy Injector Company, Ltd., Windsor, Ont. 





THERE ARE MORE 


Compound Separators 


used in boilers than all others. 













They insure dry steam, and protect your engine from water. 


“P.B.H.” WEIGHT GAUGE COCK 








Compound Separator 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 





There is but ONE renewable part ; the special 
metal valve pencil, which lasts for years and can 
be replaced for a few cents, in a minutes time. 

Thousands in use. Absolute satisfaction on 
high pressures. 


Paul B. Huyette, '?*2,e5z5,2uurbINS 






The Kutztown Foundry and Machine Co. 


WORKS: 


KUTZTOWN, PENNA. 
Philadelphia Office: Fidelity Building, Broad above Arch Street. 
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BY OVER 200,000 ENGINEERS 
Recommended by the U. S. 
Government. -—— 
Endorsed _ by leading authorities, 
the U.S. Injector is in a class by 
itself. Its exclusive features recom- 
mend it to every practical engineer. 
Would you like to know more 
about the U. S. Injector? Write for 
complete Catalogue, which explains 
its merits fully, and shown why and 
1 how its THE BEST. Also ask for 
our valuable ‘‘ ENGINEER’S RED 
BOOK,,”’ in which over 500 questions 
vital to every engineer are answered ,— 
sent free, you should not be without 
Nee, it another dav. 


4 AMERICAN 


INJECTOR CO. < 
Detroit, Mich., U. S. A. 





f ROCHESTER, N.Y, U.S.A | 


PATENTS PENDING 





Automatic 
Injector 


er Saluted THE BEST 





Buy from the dealer. Demand the genuine. U. S. Injector 
accompanied by a certificate of capacity and range. 





Each engine is 
fully tested before 
it leaves our factory 
to its full indicated 
horse power. Its 
simplicity of con- 


Gas and 
Gasoline 
Engi nes 


struction and per- 


fection of mechan- 
ical principles have 
been amply de- 
monstrated during the past 23 years. 
Olds engines are standard the world over. 


Stationary Engines, 2 to 100 H. P. 
Portable Engines, 8 to 35 H. P. 


We will send full information and new illustrated 
catalog upon request. 


OLDS GASOLINE ENGINE WORKS 
244 River Street . » | LANSING, MICHIGAN 





Sterling Lubricators 
are the best and most reliable 


United States Court of Appeals ‘decides 


that the Sterling Lubricators do not infringe the 


Rochester Automatic Lubricators 








Fully guaranteed as to material, workman- 


ship and efhciency. 


SENT ON THIRTY DAYS TRIAL 





SEND FOR CATALOG 


Sterling Lubricator Co. 
3 Frank St., Rochester, N. Y. 
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$50.00 


FOR No. 3. 


PATTERSON (Perrectep) 
GRADUATED 
SCALE BEAM 
REGULATOR 


Best and Cheapest Hydraulic Damper Regulator 
in the world. 
Scientiffically a a in Construction. 


Will handle 1 to 20 Dampers on (1) pound variation. 





Sent anywhere on 30 days trial, | 
Satisfaction guaranteed or no pay. 














Any ‘Supply House or Steam Fitter,’’ would furnish 
the Patterson (up-to-date) Regulator. 


MANUFACTURING CO. 


BALTIMORE, U.S. A. 











PATTERSON | 


No. 301 N. Holliday Street, 











BE WISE 


Years ago there were three wise men who saw 


a certain Star, and by its use obtained great things. 


eee a 
ih) ee Cst3) : 
¥ a, To-day these wise men have become a mul- 
Mi \ 
Fat 


c titude and have obtained clean boilers by the use 


}/ of RED STAR. 
Ee" be . If you are troubled with scale or grease in 


your boiler, write us about it or send for our 


96 page Booklet, treating on boilers, boiler scale 
and RED STAR BOILER COMPOUND. 


LAKE ERIE BOILER COMPOUND CO. 
192-198 CHICAGO STREET BUFFALO, N.Y. 
BRANCH OFFICES 


PHILADELPHIA NEWARK PITTSBURG KALAMAZOO CINCINNATI 


NEW YORK 





Please mention this paper when writing. 
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ain Building, Armour Institute of Technology 


This Institution Was Founded To Help 
Men To A Technical Education 


You know whether or not you need a technical education. 

—— —« = ‘ * 2 

You know that men who have attained success have had an education of some sort. And you know that a good many oi 

Sa entememael - — - — 
these men have hewed out that education for themselves without going to College. 

Sooomemmmnhietntaiandihidinnidl 
Every man doesn’t have a chance to go to College. 
But every man has a chance to make the best of his opportunities. 
. oe -. 4 ‘ s 
We can’t give you 2 College education, but we can give you the next best thing to it. 
ce _ ¥ - P os 

We can help you master many of the hard problems which stand in the way of your success, and we can help you lay a foun- 

dation of good, sound, common-sense information (technical knowledge) which every man must have if he is going to get ahead 











in his work. 
There are a good many general in the army who rose from the ranks and who, never went to West Point. 1 
get ahead from Luck. They got ahead because they put in their spare time mastering the problems of their profession. 
: Py eT a it eieneieenienmdiiieaa ° e 
didn’t have a personal instructor to help them over the hard places; they had to work out their own salvation. 
Lincoln never went to College. Edison never had a technical education except what he gleaned from stray books. These 
men fought a hard battle and won. 


Py re P m 
And it was harder to get ahead then than it is now. 
If you had an authority at your elbow, to consult with every day, at your work, think how fast you would learn and how 


And they didn’t 
They 





> eer 
quickly you would get ahead. 
If you had a chance to ask all the questions you wanted to about your work:—how best to eccomplish certain resuits; how 


i " «<= . y 
to make quick repairs; how to “figure out” problems; how to make a drawing that would express that good idea you have thought 
“ ‘ Se e 
of so long; how to save waste energy in the shop; how to save time and delays and the money that’s thrown away every day in 
just this way—you would feel inclined to look into the matter, wouldn’t you? 
Well—that’s just what we are offering you—an authority or a dozen authorities to consult on just these things. 


. ° | ete " a e e 
You work under the personal direction of the members of the teaching staff of a great technical school—Armour Institute 
ee eee Se SE ST 





of Technology. : 

You can carry your class-room (your instruction paper) around in your pocket. You can read it at home, you can study it 
on the street car going to work, you can get a chance to look into it at noon-hour. And it won't be long before you will realize the 
benefits in your pay envelope. It won’t be long before you may have a chance to be foreman, or superintendent, or start a small 





plant of your own. 

The future is full of oppertunities for the man who is ready for them., 

You want to be that man. 

vrs enema P a ri - on ~ 

[he course you want may be anyone of those listed below. What we have said applies to all of them. All we want is that 
you let us tell you more about what we can do for you. You can do it best by tearing out and mailing us the coupon, telling us 
what your work is, what you want to do and checking the course you are interested in. DO IT NOW. 

Comet EE 
COUPON—Cut out and mail to 
AMERICAN ‘SCHOOL OF CORRESPONDENCE 
CHICAGO, ILL. 


I am interested in the course of instruction which T have marked below. 











EERE RTECS EST antes ep aD eae a ee Se ee a er ee ee a 
I want to become a............ BT eR OO BL hfe ag Ste cae hic & Saiceite Guebeuaisd muah oct ila ty B te Go Warts tg a TS 
Stationary Engineering. Shop Practice. Heating, Ventilation and Plumbing. 
Engineers’ Course, for license. Boiler Makers’ Course. Architecture. 
Firemen’s Course, for license. Tool Makers’ Course. Architectural Drawing. 
Electrical Engineering. Tinsmithing. Textile Manufacture. 
Power Station Work. Marine Engineering. Mechanical Drawing. 
Electric Lighting. Locomotive Engineering. Perspective Drawing. 
Telephone Practice. Refrigeration. Mathematics. 
The Electric Telegraph. Civil Engineering. Navigation. 
Electric Wiring. Railroad Engineering. College Preparatory. (Preparing for 
Mechanical Engineering. Hydraulics. entrance to resident Engineering 
Sheet Metal Pattern Drafting. Structural Drafting. Colleges.) 
DNEI Cicer errs A) ES on ay ea SR bss EEA ERG ORES Te Re or ee re eee 
unearth Gu aval n/a) Geo Seneca eae el ne ranean erty trae en Ren eae ee ae eee a eee eee ee aera 
ee ET ee rT ee ere Teer rrr rT TTT 
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OANIEL W. PEDRICH) LB ran pees YgeNe VRS, 


MORRIS 6.CONDON 
ALBERT O PEORICK 


TB UNwE20D&On, 
CeneReu, Mesunists,, 


1025 HAMILTON STREET PHILADELPHIA, PA. 


SoleMskers of 


i ; ST SOHN SELF ADSUSTING 
ESTABLISHED 1870 CYLINDER PACKING. 











Engines, Pumps and Machinery 
Repaired Quickly and Well 


The old saying that “a stitch in time saves nine” applies to a steam engine with greater 
force than to most things, for when an engine is in need of repairs, she not only gets worse 
very rapidly but she becomes a mighty extravagant servant and soon wastes more fuel than 
would pay the repair bill. We make a specialty of 


Repairing Steam Engines and Pumps 


WE REBORE CYLINDERS IN PRESENT POSITION FROM THREE INCHES 
TO 110 INCHES IN DIAMETER 


Dynamo Commutators Turned Off Without Removal. 


Builders of Dash Pots. 
Portable Planer for Facing Off All Sizes of Hammer Blocks in Present Position 


Blacksmithing. Steam Power Hammers. 
We send Experienced Mechanics with Portable Tools to All Parts of the Country to 
Repair Engines and Pumps. 
Portable Milling Machine for Milling off Valve Seats in Position. 
Ice Machine Repairs a Specialty. 
Sole Agents for St. John Seif-adjusting Cylinder Packing. 
Send for Our Book of Useful Hints for Engineers. 
. Crank-shaft Journals of all sizes turned off without removal. 


We Have a Special Machine for Reseating Valves in Position, 
from 1 to 12 inches in Diameter 


WE ALSO MAKE A SPECIALTY OF GEAR CUTTING, INTERNAL AND EXTERNAL, UP TO 36 INCHES DIAMETER 
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aac m reonien LBANBERS UPRHINEWREHS, seems, 


MORRIS G.CONDON 
ALBERTO PEORICH ESTABLISHED,!I870~- ST SOHN SELF ADJUSTING 


HB. UNpEy00DkOo, 


Genenau, Masuinusys,, 


\CYLINOER PACKING. 














Two-Cylinder Steam or Air Motor 


For driving special tools and machinery. 

Driven by steam or compressed air. 

Floor space 19x19 inches, weight 147 pounds. Equal to any 
electric motor and more economical. 

Easily taken apart, easily assembled. 

No shop is complete without at least one of these handy 
little engines. 

Can be used for a thousand different purposes, and will save 
its cost a dozen times a year. 





THIS LITTLE MOTOR IS 
New, Novel and Mighty Useful 


Look at it. Read about it and think about it; perhaps there 
is a place about your establishment where you can place one 


to advantage. 
Write for circular and price 





1025 HAMILTON STREET PHILADELPHIA, PA. 
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FRICK COMPANY 


ENGINEERS 
WAYNESBORO, FRANKLIN CO., PA. 








ECLIPSE 


CORLISS ENGINES 


Plain Corliss Engines, 
Cross and 
Tandem Compound, 


Vertical 
Corliss Engines. 


Corliss Engines of any 
= type, 40 to 2000 horse 
=~ power, specially adapted 
for electric railway work 
and lighting for factories, 
mills and general work. 
Best regulation and economy guaranteed. Also builders of Steam Boilers. We solicit the 
furnishing of steam plants complete, including everything. Send for our CORLISS 
ENGINE PAMPHLET and list of references. 


ICE MAKING 
AND REFRIGERATING 
MACHINERY 


We furnish complete plants for ice-making. and 
refrigeration for Breweries, 
Packing Houses, Cold 
Storage, etc. All refrigee 
rating capacities from 2 to 
300 tons; ice-making 
plants from 1 to 1000 tons 
per day. We publish a 
book describing Ice-Mak- 
ing and Refrigeration, 
which will be sent to in- 
tending purchasers, 


NEW YORK OFFICE: Taylor! Bldg., 39-41 Cortlandt Street 





DAVIDSON PUMPS 


“THE BEST PUMP BUILT”’ 
FOR ALL SERVICES 






Finest Mechanical 
Design and Construction 

Material and Work- 
manship first class in 


every respect. 


SEND FOR CATALOGUE 


‘i * ll 
Mi. T. DAVI DSON 141 Broadway, New York 











ELECTRIC, HYDRAULIC, STEAM BELT AND HAND POWER 


ELEVATORS 


PASSENGERS and FREIGHT 
INSTALLED OR REPAIRED 


Parts for all kinds of Elevators carried in stock. 
Repairing done on shortest notice. 


Keystone Elevator Inspection and Repair Co. 
923 Locust Street. PHILADELPHIA. 


ESTIMATES ON NEW WORK 
BOTH PHONES 














Atlas Engines »» Boilers 


Have stood for decades as standards of efficiency, durability and economy 


ENGINES BOILERS 
CORLISS WATER-TUBE 
FOUR-VALVE HORIZONTAL TUBULAR 
SLIDE-VALVE SIXTH-INCH FLUE 
HEAVY-DUTY INTERNAL FIRED 
SELF-CONTAINED LOCOMOTIVE TYPE 
AUTOMATIC OIL COUNTRY 
THROTTLING VERTICAL TUBULAR 


PORTABLE OUTFITS 


- Whew On nye Mos 


F 
“Sat ch Lonatod 














SOME FACTS ABOUT DETROIT 
LUBRICATORS 


There are 800,000 of 
them in use. 


More of them are sold 
than of -all other makes 









combined. ! 
used by fully 


nine-tenths of 






the promin- 
ent American 
engine build- 
-ers. 

It requires merit to 
establish such a record. 


CATALOGUE ON 
APPLICATION 


Detroit Lubricator Co. vetRoit, ~sicu. 
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We will send FREE a large 


sample can and a_ heavy 








KEYSTONE GREASE is not 
for sale by the jobbing, oil, or 


grease supply trade, beware of the 


AleiST heey 


cup to any engineer sending us [UB A | dealer who says he can give you 
= 


his name and business address. 











<a att tf Supoly trade , 

ee at Brass Cups free of Penne aay 
‘ 
‘ 


pt 
fEYSTONE LUBRicay, 


ont AVENUE 
—_, 


““just as good”’. 
There is no “just as good”. 
















Another thing about 


KEYSTONE GREASE 


which backs up our claim, that it is the 


BEST LUBRICANT ON EARTH 


A single pound will last longer, lubricate better and 
reduce friction lower than four gallons of the best,lub- 
ricating oil procurable, or from three to five pounds of 
any other grease or lubricating compound made— 
barring none. 

KEYSTONE GREASE is doing service in all 
parts of the world and it would be no trouble for you to 
verify the truth of our statements. 


Keystone Lubricating Co. 
20th and Allegheny Avenue 
PHILADELPHIA, PA. 










































We are B.. paper sage 
independent ya bg “oes Bar 
manufacturers. power and where it 
No connection s intended to use 
with oil trusts. grease sothat we can 

send the proper cup 
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that steam or hot water pipes which are insufficiently protected are the agencies 
That they are often the 


through which a great deal of good valuable fuel is wasted. 
direct cause of accidents, and therefore of repair bills, and that they cause the engineer 


a whole heap of trouble. 


IT PAYS BIG DIVIDENDS 


Almost any kind of Pipe Covering will pay handsome dividends on the investment. 
The Coverings that we make pay the biggest kind of dividends, because they are made 
of the very latest material and our prices are less than is usually charged for the 


lower grade Coverings. 





CATALOG AND PRICES ON REQUEST 


NORRISTOWN COVERING CO. 
NORRISTOWN, PA. 


KEYSTONE PHONE-—263 
BRANCHES 
NEW YORK PHILADELPHIA BALTIMORE 


BELL PHONE-—137-A 





BOSTON 











